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When 

1 - 2-3 wers 

finally mate the 
decision, 
they’ll be amazed 
atwhath^)pens. 

Microsoft E^l 

Complete Spieadsheet with Business Graphics 
and Database 
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“How Can You Lose? 

High Performance, Aggressive Prices and GE On-Site Service!' 


GE Cotnpdttr Stnfkt 


The Austin 286/16 Slim Line includes a 
VGA color monitor. 16 bit VGA color 
adapter. 40 MB>28 ms 1: 1 hard drive. GE 1 
year on-site service. 1 MB RAM. shadow 
RAM cache, Super Kwik disk cache soft- 
ware. 1.44-MB 3.5' floppy drive, 101 key- 
board, a full array of I/O ports, and there are 
still 3 open, regular size expansion slots! 

Complete at $2395 
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The Austin 386/SX includes a VGA color 
monitor, 16 bit VGA color adapter, 40 
MB-28 ms 1:1 hard drive, GE 1 year on-site 
service. 1 MB RAM, Super PC Kwik disk 
cache software, 1.2 MB bV* floppy drive, 
101 keyboard, and a full array of I/O ports. 


Complete at $2495 


The Austin 286/20 Cache includes a VGA 
color monitor, 16 bit VGA color adapter. 40 
MB-28 ms 1: 1 hard drive, GE 1 year on-site 
service, 1 MB RAM, shadow RAM cache, 
Super PC Kwik disk cache software, 1.2 .MB 
5Vi" floppy drive, 101 keyboard, and a full 
array of I/O ports. 


Complete at $2695 


The Austin 386/20 Cache includes a 64K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter. 72 MB-28 ms 1 : 1 hard 
dri>'e, GE 1 year on-site service, 1 MB RAM, 
Super PC Kwik disk cache software, 1.2 MB 
5Vt" floppy drive, 101 keyboard, and a full 
array of I/O ports. 

Complete at $3495 


Extremely High Performance! 

Memory Caching, Shadow RAM, Inte- 
grated I/O. and Fast Access Hard Drives 
make our systems scream along . . . But 
we don’t stop there! All Austin computers 
include 16 bit Video Adapters, the fastest 
available: 1:1 or ESDI Hard Drive Control- 
lers to ensure the fastest access possible: 
and a hard Drive Caching Program so good 
that PC Magazine voted it the best in its 
class for 19^! 

American Made Quality 
Austin Computers, including the mother- 
boards. are made and assembled in the 
USA! The latest design and manufacturing 
techniques allow us to offer the highest 
quality products at low prices! 

A World Class Support Program 
Featuring . , . GE On-Site ^rvice 
A Full One Year On-Site Service Contract 
from GE Computer Services is included 
with every Austin computer. Should j^ur 
system fall, a GE technician will come to 
you and resolve the problem . . . Usually 
within 24 hours! 

Unlimited Toll-Free Support . . , 

If you require assistance for any reason, 
cal! our Toll Free 1-800 number. Our 
highly trained support personnel are 
available six days a week. 

30 Day Money Back Guarantee . . . 

If you're not satisfled for any reason, just 
return your system within ^ days for a 
full refund on the hardware price. 

Fully Loaded Systems 

We configure every Austin computer to 
include a Monitor. Video Adapter, Hard 
Drive. Floppy Drive. Keyboard, and a full 
array of I/O ports ... If you desire a cus- 
tom configuration, or additional options, 
just tell our sales personnel how you want it! 
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The Austin 386/33 Cache includes a 32K 
static RAM cache, VGA color monitor, 16 bit 
VGA color adapter, 150 M6-15 ms ESDI 
hard drive, GE 1 year on-site service, 1 MB 
RAM, shadow RAM cache. Super PC Kwik 
disk cache software, 1.2 MB 5V4'' floppy 
drive, 101 keyboard, and a full array of 1/0 
ports. 

Complete at $5695 
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CALL AND ORDER TODAY! 

1 - 800 - 752-1577 

/USTINI 

'COMPUTER I 
SYSTEMS 

MONDAY-FRIDAY: 8AM-7PM CENTRAL 
SATURDAY: 10AM-5PM 
Fax (512) 454-1357 

Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 

10300 Metric Blvd • Austin. TX 78758 
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CHANCE WmtOtT M7TKE CAU FOR aRRENT PRKI.SC FOR EXACT DETAILS ON WARRANTY. CALL OR WRITE. CE COMPUTER SERVKE. CE. 
AND THE CE LOCO ARE ALL TRAISMARKS OF THE GENERAL ELECTRIC CORPORATION. PC MACA2INE EDITORS CHOICE. JAN 31. IW» 




iSeveral steps faster tkan tke competition. 



*MIPS hnuhmarlu kas/J on Thf Dal^tut Crmf ftwr MtUr MIPS version 1 2 


A s you can plainly see, every Everex STEP”system, from one end of our IBM* compatible 
line to the other, runs a good deal faster than anything the competition has to offer. 
So if you're looking for the absolute fastest way to run today’s complex applications, it’s time 
to take a closer look at our STEPs. 

What you’ll find is the thing that makes them faster. Specifically, superior design. 
One example is our proprietary AMMA"" cache management architecture that lets 
you tear along at record speeds, especially in multi-user, multi-tasking applications. More- 
over, AMMA is application transparent. So you gain speed without losing compatibility. 














EVEREXSTEP 

386/16 


NO COMPARISON 

(Ducontmued Model) 


EVEREX STEP 
386/33 


COMPAQ DESKPRO 
386/33 


EVEREX STEP 
386, '20 


COMPAQ DESKPRO 
386/20C 


Better yet, you’ll find that STEP systems are about as flexible as they come. We offer, 
for instance, both small-footprint and standard chassis sizes. 8 full-length expansion slots. 

3 front panel selectable clock speeds. Plus BIOS support for over 60 drives. 

All brought to you by one of the fastest growing computer companies in 
America. Namely, Everex. And a nationwide network of the finest resellers who | 
ever configured a system or supported a customer. 

Which makes your next step a rather obvious one. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. VEREX — 
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boMe/OA omvmes 
the obstacles to 
tee oHbx autoamthm. 


If you start automating your office by looking at software, you 
may find yourself in a labyrinth. Start instead by looking at your office. 
What do you want your computer system to do? 

IVue office automation incorporates the five essential tools of 
business: word processing, database management, spreadsheet, tele- 
communications and graphics. 

These are the tools that bring people and tasks together and move 
data the way you want to move it, with greater productivity. It’s called 
multitasking. And that’s what Enable/OA will do. 

Real multitaskiag uadar DOS aew 

Multitasking is the way you work. Data flow is dictated by project 
formats and schedules. That’s how Enable/OA works. And it’s LAN- 
ready, enabling every user to move data easily from file to file. 

Users can view two or more files simultaneously, perform several 
tasks simultaneously. Data flows smoothly, seamlessly from one 
application to the next. You never leave Enable/OA. 

Dallmlag thagromisa at OS/2 

You don’t have to wait for OS/2. Enable/OA delivers multitasking 
now, under DOS or OS/2 or Xenix. And it will be ready to perform 
with evolving operating systems and hardware technologies. 

Enable/OA will even read and write to the leading dedicated 
software packages, protecting your present investments and files. 

WUaa Oh raaga at warklag wiadaws 


Easylelaara, aasytausa 

All applications use the same commands and menus. On-screen 
help is complemented by complete, hypertext-generated documen- 
tation you can access any time— especially handy for laptop users. 

OWea aatamallaa with Eaabla/OA maaas; 


■ Better information management 

■ Comprehensive, professional reports 

■ Uninterrupted data flow 

■ Sophisticated spreadsheet analyses 

■ Superior multitasking and windows 

■ On-screen hypertext documentation 

■ Versatile graphics 


Kayiagakallavlag 


Tbuch F 10, and you can begin using Enable/OA. To prove it, 
we’ll send you a free demo disk and information kit showing how to 
escape the labyrinth and find the power of true office automation. 
For your copy and the name of your nearest Authorized E nable 
Dealer, call 800-888-0684, Dept. M. 


efiabteO^ 

Office Automation Software 




Windowing makes multitasking faster and easier. Enable/OA gives 
you up to eight windows simultaneously. You’re never more than a few 
keystrokes from any application or any data you need. 

EaaUa/OA tats yea euslamize 

The Enable/OA menu generator will customize your system. Macro 
facilities let you record keystrokes and commands as you use them to 
simplify complex tasks and applications.^,,^, „ 


Enabling 
America to thi 
the job belter. 


Letters 


^ KNOW YOUR ENGINE 
® Alfred Poor deserves high praise 
for a very thorough evaiuation of LaserJet 
li add-in boards ("Add-in Boards for the 
HP LaserJet: Post-Purchase PostScript," 
PC Magazine, Aprii 11,1 989). 

The instaliation procedure for the Eicon 
board, though, is not nearly as difficult as 
Mr. Poor would have us believe arxJ should 
not detract from what is otherwise a very 
good product. In my opinion, he should 
have been able to make the proper choice 
between the HP LaserJet II and a 300- 
dot-per-inch SX engine. I do agree, how- 
ever, that Eicon should call the latter a 
“bare" or "controllerless" engine. 

Ross Smith 
Santa Rosa, California 

^ SIGN LANGUAGE: 

MORE THAN A SIMPLE GESTURE 
I was initially pleased to see your review 
of Sign Language Quiz (After Hours, PC 
Magazine. May 16, 1989). However, I 
was dismayed to see the reviewer, Paula 
Seefeldt, equate learning the manual alpha- 
bet, the numbers one to ten, and "simple 
words" with learning American Sign Lan- 
guage. 

Both as a hearing person who has 
worked closely with the hearing-impaired 
community and as a microcomputer 
application manager, I feel qualified to 
alert your readers to the fallacy of this 
statement. Almost all American Sign 
Language “words" involve not only hand 
motion but also body language and facial 
expression. American Sign Language 
has its own grammar and syntax, but is 
not simply English translated into mo- 
tions. Learning to fingerspell "d-o-g” is 
not the same as learning the sign for dog, 
which is a snap of the middle finger against 
the thumb followed by a slap on the thigh. 
American Sign Language no more re- 
quires fingerspelling everything than English 
requires us to speak in alphabet: "S-e-e 
S-p-o-t r-u-n." 

Ellen L. Bouwkamp 
Rockville, Maryland 



"Editor's Choices: valid or void?" 


CONSERVE EDITOR'S CHOICES 

■' I am a scientist and intensive PC 
programmer who wants to thank you for 
finally addressing the much-neglected area 
of PC programs specifically designed for 
scientific users, especially plotting pack- 
ages (“Scientific Graphing: Two-Dimen- 
sional Plotting," PC Magazine, March 14, 
1989). 

However, how could you award the 
Editor's Choice to Grapher and Sigma- 
Piot? These programs, while inarguably 
the best you dug up, simply do not cut the 
mustard. You should withhold this award 
until something better comes along. 

The article glosses over the fact that 
neither program allows direct importation 
of Lotus-compatible worksheets. Techni- 
cal PC users are crying out for this capa- 
bility in a scientific plotting utility! 

I am beginning to worry that PC Maga- 
zine is becoming an advocate for the 
industry rather than a voice crying out for 
what users really need. If this happens, 
you will lose the unique position of re- 
spect you have gained among more- 
sophisticated PC users. The Editor's Choice, 
likewise, is in real danger of becoming as 
hollow and meaningless as automobile 


advertisements for "Car of the Year in Its 
Class" in myriads of publications. 

Walter F. Kailey 
Lafayette, Colorado 


, j SHEDDING SOME LtTE 

I want to extend some kudos and 
billets-doux for LITES.COM. The new version 
works perfectly. • 

I was having a problem with a clone 
computer that had an old Diablo; I could 
not get it to print. None of my computer- 
literate friends could help, not even the 
supplier who sold it to me. I ran LITES.COM 
and discovered that the Diablo was not 
asserting Clear to Send (CTS). Rather, 
the computer was asserting Data Termi- 
nal Ready (DTR); the printer. Data Set 
Ready (DSR); the computer. Ready to 
Send (RTS); but no CTS ever went high. 
I then had a cable made tying CTS to RTS 
from the computer, and bingo! 

Now I don't have to buy a breakout 
box, and I got a serial communications 
education along the way. 

Vern Semrad 
Tampa, Florida 


AN EXCEL-LENT TIP 
Thanks for running the article on 
Microsoft Excel (“25 Shortcuts to the Power 
of Excel,” PC Magazine. March 28, 1989). 
But I'd like to suggest a better way to 
select large print areas (tip 12). 

Usually, when I am setting a print area, 
I actually inspect (view) the lower-right 
corner to make sure that I know what the 
boundary is. Most people I watch do it this 
way. If you select the print area from the 
lower-right corner, then you can use the 
technique described in tip 1 2 to “goto” the 
known upper-left corner. That works fine. 

However, there is a faster way that can 
be used when the upper-left corner of the 
print area is "home” (A1 ), as is frequently 
the case. With the cursor in the lower- 
right corner, press Shift-Ctrl-Home, and 
the area is selected in a flash. 

Ron D. White 
Denver, Colorado 
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CD-ROM 



U^. Patent Database Special 

IWo-OMt M VVIh Ov«r 5 MHon Polanls Sine* 1 790 
Af¥xidSub< ci lpionWlhShUpdrtwDtflngY»or$7S0 
• OuanMNM SMcfly Unf«*d • 
Po«»ntDi*tBurKl»dW«hOudroM>oDflvM vm 

CD-ROM Drives (ready to run) 

ArrMMcw/OUdtotarPC eiiBtrKS (Sa9Q)a iniemd $679 
HlacNw/audtotorPCe>lema($749)ainsenx( M9 
ToMbaw/audokxKAMactaOMrnr dw ftem 8S0 
NECCDR'77w/au(lo •xt«(nd tof PC(8 W)cmMoc aso 
8OOMEGA0YTCWORMteBihcv>saiBperMBi 3^ 
PortcM* *206 w/ CD-ROM df(v9 data to go i93& 
Ako: D«non.PN^ and Sony CD-ROM dftvM-Cd I 

Drive/ntle Combo's e<xi«M« 

PCStartorSMdrhe&2Mec.ccl«oraeiali $799 

Mtef0MRB00lUh*ir(S2&S)w/TMtitoaeKte(nalc>ive 11399 

MteroMRPiogpaTwnonUbranr(U79)w/taf*aeKt 1.199 

Programmers 

CUbtoryor S hawwowGiobBQg aoPorotyams $99 
OudORtoylMXX3\«ntM3e>cad stock -Moc 149 

CduCOfpUbKsy2i) over SOD dM otsothMTe Moc 199 
PC'SloUbfaryriewecSiicv>eve<vitWiotlomdBa1-1240 466 
ICP Soltworo DIroclory seoKMSflCOrvw&s/wlierrs 97S 

Business 

Coniumof. Economi c Of AgrtcuRiJWSStti(i9i3B73 $69 
FoodAncRyil enneUSDAdcrtQDGWw/anatytt soAvwcra W 


CocnpUlf UbfOryiWMntiaiorMSaPCfncTvaoers 696 

MoMrtal Sedoly Data Shook ovetfOJODefiemcc * 7S0 

Attorneys & Government 

Cor«MullonPctaOn42doamnlitrom USNAxy $66 

CIA World Fact Book perfect tor intemaDonal txjMne«‘ 99 
Riovdo M 6-1^ tt cr O a l W ltom 196667 249 

GOOvWOflU^ABOierriieUSvrflblrnOonkTOTOla »76 

Ubtories and Education 

Sclonco H OlpOfK-BlgOrgleaioi^plore $195 

Mc<3raw-HaRo«.$Ol1CD0CDle(rris.73a3ortKMt 345 

OroBoTt Ertcyclopodta 20votjmes.Xa30(TllcSes 345 

Nows Dlgokcurenteverm 196067 -PC a htoc 675 

Oitofd Engftn OtaBonarv Over2S0aX>heaaMan*r 9C 


Medkririe & Science 

TImo Tobio Of Sdonco stock wen 5 500 events - Mac $)49 
PodoMCSOnDkC SvecnorjoundPedofres. 196367 295 
Fhysl cl on'sDo6kBolofon c oonioddciio.2800dmy wt 

Desktop Publishing & Graphics 

Sp#ClrtfnClpArtO«r66CDmao» $399 

NECQtaAlt/lmaooFolOlOOCTsorrrx^-PCa Mac 367 
KwkOOPro-Art300PotlsctMtaeiallor« -PC& Mac 375 
COfTOta Ci C D od rt OQ Phota. 449ofq>c»-PCa Mac 440 
AfWtoom tbnts.ort.semoloiB S .ulOties ondmore-Moc 949 


Miscellaneous 

King Janos BockonIcBIslOM text ea>^ to secrch ie/f 
BOlwoonHoOVOnondHolpt aL l fccf onapervene 99 
Wholo Earth Ccoaog better irvT>tteonancf-Moc 147 
BtaloUbratyOQiereof bbies r etoo n cos cortcor a cyTces 596 


MORE! Over 100 cMerenttiHes 
Oector inquMk* welcome 

Fiee afsdVSon to CDfTOM find LMr w«h every ordeh 
Free CDPOM SodcedMt w>4h every order Over S 1 XXD 
MasterCard. VIso. American E;C3ressa COD occepted 

Money bock guarantee 
Free technical support 

Bureau of 

Electronic Publishing, Inc. 

P.O. Box 779, Dept P 
Upper Montclair. NJ 07043 
Fax # 201-746-3034 


The Source for CD-ROM 
(201) 857-4300 
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Letters 


ANOTHER HELPFUL HINT 

In the sidebar, "Downshifting Your 
Drives" ("Driver’s Ed: Choosing and in- 
stailing a S'/s-inch Drive," PC Magazine, 
April 25, 1989), the use of the DOS 3.3 
format /N:9 /T:80 as a means of format- 
ting 720K disks in a 1 .44MB 3y2-inch drive 
is recommended. No mention was made 
of the fact that you can use the 
same command switch with a 1.2MB 
5'/4-inch drive, pop in a regular double- 
sided double-density disk, and format it 
as a 720K 5 Vi-inch disk. This procedure 
does work. I've tried it and had no bad 
sectors — and no problems writing 80 tracks 
on them provided that no track has more 
than nine sectors. 

With versions of DOS prior to 3.2, 
however, caution is advised. Since DOS 
3.0 and 3.1 do not support 3y2-inch disks 
at all. these versions appear to think that 
a 720K 5 ’A-inch disk is a high-density disk 
with lots of bad sectors. How well 720K 
disks will work with DOS 3.0 and 3.1 is 
unpredictable and may not be worth the 
risk involved. 

Arthur Stoppe 

Moorestown, New Jersey 

MYTH VS. LAW 

William Zachmann perpetuates an 
ongoing myth in the computer industry: to 

wit, that computer languages are not subject 
to copyright laws (William F. Zachmann, 
PC Magazine, May 16, 1989). This is 
completely untrue. PL/1 and Ada are two 
examples of languages explicitly protected 
by copyrights. More important, the new 
federal copyright statutes protect any written 
work even if no formal filing has taken 
place. 

Those who write about the law should 
learn it first. 

Tony Lime 

San Carlos. California 

EDITORS ARE HUMAN TWO 

Stephen Manes's headline "Elec- 
tronic Paper: Is That 'Gum' or 'Gub'?" 
(Stephen Manes, PC Magazine, April 25, 
1 989) is evidence that given today's reli- 
ance on spell-checkers, a course in elec- 
tronic penmanship may not be such a bad 
idea. 

If you replace the word “gum" with 
"gun,” the headline becomes a reference 
to the scene in Woody Allen's Take the 
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Money and Run, in which an attempted 
bank robbery is foiled because the note 
that Allen's character has passed the teller 
is illegible. (“What's a gub?" the teller 
asks blankly.) 

An error of this sort, in which one word 
is substituted for another, can only be 


William Zachmann 
perpetuates an ongoing 
myth in the computer 
industry that computer 
languages are not 
subject to copyright 
laws. PL/1 and Ada 
are two languages that 
are copyrighted 


caught by careful review and familiarity 
with the subject under discussion. Forthis 
reason, spell-checkers don't threaten the 
job security of human editors. 

Joan S. Abrams 

Cambridge, Massachusetts 

P.S. YOU FORGOT THE MODEL 70 
In your article on file transfer soft- 
ware ("File Transfer Software: Building 
Bridges Between Machines," PC Maga- 
zine, April 25, 1989), no mention was 
made of a problem that arises in using file 
transfer software when one of the PCs 
connected by a serial port is an IBM PS/2 
Model 70. 

Both Traveling Software, maker of Lap- 
Link Plus, and White Crane Systems, 
publisher of The Brooklyn Bridge, have 
indicated that I can use their software 
packages only at a maximum of 38,400 
bits per second (as compared with the 
maximum rate of 1 1 5,200 bps allowed by 
both packages) because IBM uses a dif- 
ferent chip to control the serial port on the 
PS/2 Model 70. In fact, IBM told me that it 
does not support the serial port at a speed 
faster than 19,200 bps. 

It is ironic that IBM's fastest machines 
are capable of performing file transfers 
only when using standard commercial prod- 





THOUROUGHBRED PERFORMANCE • 
EXCELLENT PRICES • SOLID VALUE 


Reliant 286 & 386 
Computers 


Flash Cache 386 Business Systems 
Flash Cache 386 

Standanl Features: 



’ Top Rated Mylex U.S.A. 386 System Board 
' True Intel 20 MHz or 25MHz 80386 Processor 
' 64K Static RAM Caclie @ 25 Nano's 
' Eight Layer Design Made In U.S.A. 

> IMB of 32-Blt RAM / Up To SMB on Board 
' 65MB-22ms Hard Drive (Voice Coil) 

• WO t:1 Interleave 16-Bit Controller 
' 800 KB/sec Data Transfer Rate 

■ 32K Hard Drive Cache Built-In 

■ 1 .2MB or 1 .44MB 3.5' Teac Floppy Drive 

■ 101 Key Enhanced Keyboard 

• 1 Serial & 1 Parallel Port 

• Clock Calendar with Battery Backup 

• 80387 Math Co-processor Support 

• Users & Technical Reference Manual 

• Built-In Setup Diagnostics Software 

• Fully DOS, OS/2 8 Unix Compatible 


MONITOR OPTIONAL 




• 80286 Processor @ Zero Wait State 

• Expandable to 4MB on System Board 

• Page Interleaved Memory Architecture 

• Chips 8 Technology NEAT Chip Set 

• 384K Shadow RAM Caching for BIOS 

• 1.2MB or 1.44MB 3.5'Teac Disk Drive 

• WD 1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transler Rate 

• 32K Hard Drive Cache Built-in 

• Digital Speed Display w/Reset 8 Turbo 

• 101 Key Enhanced Keyboard 

• 80287 Math Co-Processor Support 

• 1 Serial. 1 Parallel, 8 1 Game Pori 

• Fully DOS. Unix, 8 OS/2 Compatible 

Reliant 286'* with 51 2K Ram 
and 32M6 (38ms) 4 AC 

Hard Drive $ I I 93 

Reliant 286'’ with 2MB RAM 
and 65M6 (22ms) 04 A^c 
Hard Drive 3 ■ O f 3 

Reliant 286*° with 2MB RAM 
and 65MB (22ms) 0 4 ^AC 
Hard Drive 31* ^ v 


Reliant 386 

standard Features: 


• Intel 80386 Processor @ Zero Walt State 

• 1MB RAM Expandable to 8MB on 
System Board 

• Page Interleaved Memory Architecture 

• Chips 8 Technology 386 Chip Set 

• 384K Shadow RAM Caching lor BIOS 

• 1.2MB or 1.44MB 3.5'Teac Disk Drive 

• 65MB-22ms Hard Drive (Voice Coll) 

• WD 1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transfer Rate 

• 32K Hard Drive Cache Built-in 

• 101 Key Enhanced Keyboard 

• 80287, 80387, 8 Weitek Support 

• 1 Serial. 1 Parallel. 8 1 Game Port 

• Fully DOS, Unix, 8 OS/2 Compatible 

Reliant 386*° 

with 1MB RAM 0AAAC 

65MB Hard Drive 3^w93 


Reliant 386*° 
with 1MB RAM 
65MB Hard Drive 


$2295 


With 4MB RAM add $400 


Flash Cache 386 
with 65 MB 
Hard Drive 


$2595 


Flash Cache 386 
with 65 MB 
Hard Drive 


$3295 


Flash Cache 386“ 

Call 


Concorde Graphics Workstations 
Concorde Workstation 

Standanl Featurea: 


• 80286 or 80386 Processor Zero Wait State 

• (^ge Interleaved Memory An^itecture 

• Chips & Technology Chip Set 

• 384K Shadow RAM Caching for BIOS 

• 1.2M8 5.25-inch Floppy Drive 

• 1.44MB 3.5-inch Floppy Drive 

• 65MB-22nis Hard Drive (Voice Coil) 

• WD 1:1 Interleave 16-Bit Controller 

• 800 KB/sec Data Transfer Rate 

• 32K Hard Drive Cache Built-in 

• Paradise 18-Bit SVGA Card (800 x 600) 

• 14" NEC 2A SVGA Monitor (800 x 600) 

• 101 Key Enhanced Keyboard 

• MS Compatible 3-Button Mouse 

• 1 Serial. 1 Parallel, & 1 Game Port 

• Clock Calendar w/Battery Backup 
■ Dr. Halo III Graphics Software 



Concorde 286'* with 2MB RAM 
65MB Hard Drive 

and SVGA Combo i O 


Concorde 286^ with 2M6 RAM 
65MB Hard Drive 
and SVGA Combo 
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Concorde 386^ with 1M6 RAM 
6 SMB Hard Drive AAC 
and Combo 

(With 4MB add $400) 


• Custom Configurations Available 

• 30 Day Money Bach Guarantee 

• Toll Free Technical Support 

• System Board Upgrade Guarantee 

• 1 Year Vlfarranty Parts & Labor 

• 48 Hour Burn-in 

Sales 

Monday • Friday 7:00 AM to 7:00 PM (PST) 
Saturday 10:00 AM to 4 00 PM (PST) 
Technical Support 

MoTKlay - Friday 8:00 AM to 5:00 PM 
Saturday 10;00 AM to 4:00 PM 
We accept Mastercard. Visa, (No Surcharge), 
AMEX (3% surcharge), cashiers check, cash, 
or mor>ey order. 30 Day Money Back Guarantee 
does not include sNpping charges. AH prices 
subject to char^ge without rxrttce. 


U TRI-STAR 

COMPUTERS 

1520 W Mineral Rd Tempe. AZ 85263 

BUY WITH CONFIDENCE 

1 - 800 - 678-2799 

FOR INFO: (602) 345-6151 
FAX (602) 345-0110 







Central Fidelity 
Is Banking On 


( Muo Rig.ht 
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Ofttiml FuMtty Batik. 

_4 Htcbmurtd. Virginia 
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sons you got the business. AT&T’s creative 
alternatives surprised us. 

Dean: The ease of networking AT&T 
WGS computers was fundamental to our pro- 
posal. We delivered maximum functionality, 
flexibility, and reliabil- 
ity to every worksta- 
tion in each branch. 

Jay: And StarLAN 
was a terrific way to 
connect and share 
branch resources. You 
made the most of our 
assets, including the 
intangible ones. 

Dean: Like your 
customer databases— 
we found ways to fur- 
ther develop relation- 
ships with existing 
customers. The appli- 
cations development 
tools we built saved 
time for your devel- 
opers. New products 
and services can now 
be added quickly to 
both platform and 
teller software, so ser- 
vice and sales can con- 
tinually improve. 

Jay: Every bank 
employee associated 
with this system has 
become more produc- 
tive. In my twenty-three years of banking. I've 
never seen a vendor provide such high-qual- 
ity service and support. Central Fidelity Bank 
and AT&T are well positioned for the future. 


Build 3 distributed, tictworkcd com- 
puting solution that would improve 
productivity customer .service, atid 
sales 

ritik'Rusi*oNsr: 

The AT&T Retail Banking .Solution. 
An integrated systems solution that 
provides effective bank branch plat- 
form and teller automation. Sup- 
ported by AT&T WorkGroup 
Systems, AT&T StarLAN, and .soft- 
ware provided by OnLitK’ Financial 
Communications Systems, Inc. And 
AT&T Application Foundation devel- 
oped by AT&T ISell Ijboratories pro- 
vides a highly productive .software 
customization ens'ironment. 


Better cusioiixTservicv. Ex|iaixxxi sates 
opportutiities. lliglK'r productivity 

To learn more, contact your AT&T 
Account E.xecutive, or call I 8(K) 2-r'- 
121 ’, Ext. S.AV 

M)ur (T)mpulinf’ Syslcms 
And Nclworkinf> 
Solulioiis (Company 


AT&T 

The right choice. 


e 1989 AT&T 


Central Fidelity Bank is among the nation's lop 100 commercia) 
banks with S4.8 Mllion in assets. L(X)king to extend itsfourtccn- 
yvar record earnings streak, the bank commissioned its data 
processing division to deliver a vital strategic initiative, improve 
productivity, enhance sales opportunities, arid provide faster 
customer service in the bank's nearly two hundred branch 
offices. Jay Livingston met recently with Dean Dtxlrill of AT&T 
to review their work together. 

Jay: Service is what bank customers 
expect. Faster service improves customer sat- 
isfaction and leads to more profitable relation- 
ships. When you speed up service, everyone 
is more productive, and we can spend more 
time with customers selling the bank’s finan- 
cial products. 

Dean: Service and selling both depend 
on information. Our challenge was to provide 
the branches with rapid access to customer 
information and present that information to 
branch personnel in the most meaningful 
way This could only be accomplished with a 
distributed, networked computing approach. 

Jay: That’s right. Our first priority was ser- 
vice and sales support in our branches, which 
meant fast, accurate retrieval and dispersal of 
information was crucial. AT&T’s banking 
architecture provided that. 

Dean: Early on, you talked about cost- 
effectiveness, return on investment, and a 
strategy for future growth and functionality 
Remember that? 

Jay: With an emphasis on profitability We 
had major investments in existing systems 
and a lot of branches. AT&T’s open systems 
approach didn’t require trade-offs or expen- 
sive host additions, which is one of the rea- 
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DESIGNERS*ON»DESIGNER 


GERARD KUNKEL 




AGE: “31, last March." 

PROFESSION: Artist & Designer. 
Director of Design & Electronic 
PubRshing, PC Magazine. 

CREDITS: Gerard’s designs, both 
traditional and electronic, have 
graced publications from Personal 
Computing to Business Week 

UTEST PROJECT: Author of 
Graphic Design in PostScript* 
published by Scott, Foresman & Co. 

ON PUBLISHING: ’’Electronic 
design gives you the ability to 
explore all of your ideas quickly. 

It’s tools like Designer that make 
that possible and practical." 

ON SOFTWARE: “Giaphics are a 
vital part of any design. We see 
Microgiafx Designer as an integral 
part of our total electronic design 
solution." 


fk-tiMiffr. ninntruf iht- 
TtxhnKu! F.xcfihficc 
Auiml. firuphk .'u^irarv. IWH 




(iirtin/ Kiinlk-t. /Jin*i7t»r Ikvinn <'• hitMnitm PiiMishht/i: uter 


J oin the 50,000 illustrators, graphic artists, 
art directors, desktop publishers, and 
technical draftsmen who have made 
Micrografx Designer™ their choice in graphic 
design software. Call Micrografx today 
at 800/272-3729 for a self-ainning demo. 




lUustratiov by Gary Kaplow 
Mirrogrttfx Dtrigner was ustd txstensi\tly 
ittprodui'ing PC Magatiae's new lottk. Many of the 
iUuitrasiotu in this issue were dime with Designer. 


MICROGRAFX’ 


1303Arapaho* Richard&on. TX • 214/234-1769 * 800/272-3729 
Surrey House • 34 Eden St. • Klngsion, Surrey • UK • 01-547 1638 








Letters 


CORRECTIONS/AMPLIFICATIONS 


ucts such as Lap-Link or Brooklyn Bridge 
at one-quarter the speed of most com- 
mercial compatibles. 

Harry Geist 
New York, New York 


I OPINIONS COUNT 

1 Almost every business does opin- 
ion research, either in the marketing or 
personnel/human resources department. 
I was somewhat pleased to see a brief 


Why has IBM waited 
to introduce a video 
card with built-in 
graphics primitives? 


mention of survey programs in your issue 
on statistical analysis packages (“Inside 
the World of Numbers,” PC Magazine, 
March 14, 1989). 

Good specialized survey software is 
as different from generalized statistical 
packages as a spreadsheet is from a 
database program — although they are of- 
ten classed together. We would love to 
see an issue on survey software. 

R. Kent Francis 

Alpine, Utah 


HEY IBM, WHAT’S NEXT? 

As a graduate student at SMU, I 
recently had the opportunity to attend a 
demonstration of the NeXT computer. 
Needless to say, it had some unique and 
remarkable features. I was particularly 
impressed with its Display PostScript and 
its sound capabilities. And having individ- 
ual processors for each I/O port seems a 
logical step forward. 

Why hasn’t IBM implemented such 
features on its PCs, and why has it waited 
so long to introduce a video card that has 
graphics primitives built into the hard- 
ware? These steps would be logical ad- 
vances for microcomputers and would 
help IBM maintain its role as a standards 
setter, too. 

David Daniel 
Dallas, Texas 


The Overland Data TX-8 nine-track 
tape interface board (“To Mainframe 
and Back; Data Transfer by Nine- 
Track Tape,” PC Magazine, April 
25, 1989) tran.sfers data 8 bits at a 
time, not 1 6 bits as reported. Never- 
theless, its use of block I/O results in 
faster data transfers than DMA-based 
AT designs, either 8- or 16-bit. 

J. P. Software’s 4DOS (First Looks, 
PC Magazine, May 16, 1989, page 
54) is in fact a shareware program. 
Its licensing agreement permits us- 
ers to try 4DOS only for a limited 
time to decide whether or not it is 
suitable. After the evaluation pe- 
riod, the user must either pay for the 
program or stop using it. 

The correct telephone number for 
SymSoft, developer of HotShot Graph- 
ics (“Ctx)ssing Format Frontiers: Low- 
Hassle Solutions to Data Transfer,” 
PC Magazine, April 25, 1989), is 
(415)941-1552. 

The correct telephone number for 
LaserMaster Corp., maker of Laser- 
Master LX6 (First Looks, PC Maga- 
zine, May 16, 1989, page 46), is 
(612) 944-6069. 

The telephone number of Founda- 
tionWare, maker of Certus (“Infec- 
tion Protection,” PC Magazine, April 
25, 1 989), has been changed to (2 1 6) 
752-8181. Its toll-free number is (800) 
PC-CURES. 

The photo/illustration on page 185 
in the July 1989 issue ("SuperCalc5: 
Major Overhall for a Long-time 
Contender,"PC Magazine, July 1989) 
was created by Jook Leung. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 1001 6, 
or upload to PC MagNet (see the 
“By Modem” sidebar in the Utilities 
column for access information). All 
letters become the property of PC 
Magazine and are subject to editing. 
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ZyINDEX3.0istheonlyfuU 
text retrieval program that: 


• retrieves vital information from 
20 mbytes of files in 5 seconds 

• works with 20 popular WP 
programs plus Dow Jones, 
CompuServe, ASCII, Lotus 1-2-3 

• offers major LAN compatibility 

• comes in 3 versions from $95 to 
$695, according to your needs 

More than a text retrieval program, 
ZylNDEX will actually change the way you 
manage information. For free demo 
diskette, call; 

1 - 800 - 544-6339 



3105-T North Wilke Road 
Arlington Heights, IL 60004 
FAX 312-632-1129 Phone: 312-632-1100 
CIRCLE 316 ON READER SERVICE CARD 
© 1989, ZyLAB Corp. 
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Our Swans 
make waves. 

The Swan line of computers is creating 
waves of excitement among computer 
users. One reason is price. Swan com- 
puters are true bargains, offering you the 
most for your investment. But price alone 
doesn't tell the complete value stoiy. 

Swan computers are solid, reliable 
performers . . . assembled by Tussey 
Computer Products, a solid, reliable 
company with a tradition of unsurpassed 
customer satisfaction. 

Swan computers are highly compatible. In fact, all Swan computers 
offer the top-rated Phoenix ROM BIOS to assure 100% PC compatibility. 
And the benefits keep coming, wave after wave. . . 

30-day satisfaction guarantee 

If you're dissatisfied with any Swan brand name product, you can 
return it within 30 days from the date of shipment and get your money 
back. No questions asked.* 

Toll-free Technical Support 

When you own a Swan, you can call our toll-free number and be 
in touch with our expert technical and service staff. They'll answer 
your questions and help you take fullest advantage of your system's 
capabilities. 

Full 1-year warranty 

Every Swan brand name product is backed by a full 1-year warranty on 

f arts and labor. A second year of coverage is available through the Swan 
xtended Warranty (SEWy Ask for details when you order your Swan. 

Fast, sure delivery 

You want your Swan up and runnii^and doing its job for you. Fast. 
So any order we receive before 4 p.m. E^ is shipped the same day. Even 
orders received after 4 p.m. are dipped within 24 hours?* 

We also insure your order at no cost to you. And we don't charge 
your credit card until your order is actually shipped. 

Convenient on-site service 

Swan offers you the valuable option of on-site service from Sorbus®^', 
a Bell Atlantic™ Company. If your computer needs to be serviced, an 
experienced technician will be dispatched to your site quickly, minimizing 
downtime, maximizing convenience and value. 

Swans make waves in business and education. 

Swan offers a full line of services tailored to the needs of educational 
and corporate computer users. Call our Educational & Corporate Sales 
Department toll-free at 1-800-468-9044. Learn how a Swan can be a 
business animal. . .or a teacher's pet. 

Swans make waves in the computer industry. 

With their compatibility, reliability and performance. Swans add up to 
value for their owners. So it's no surprise that Swans are making waves 
in the computer industry. Waves that may make some competitors run 
for safer ground. 

Read what computer journals are saying. . . 

". . .If you enjoy getting the most performance for your dollar, the Swan 
. . .is a good alternative" to showy, more expensive brand names. 

—Computer Shopper, April 1989 

"The excellent manual and 30-day money-back guarantee both indicate 
that Tussey Computer Products values customer service." — PC Resource 




'Tussey's Swan 386/20 flies." 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 

•80386-20 2018 MHz Norton SI 22.0 
•MS-DOS*, OSI2* & UNIX^ Compatible 

• Phoenix BIOS 

• 1MB of 32-Bit RAM Expandable to 16MB 
of 32-Bit RAM 

• Shadow RAM for Video & BIOS 

• Memory Interleave for near 0 Wait State 

• 80287 & 80387 Co-processor Socket 

• 200W Power Supply 

• 5 Device Bays: 3 Exposed, 2 Internal 

• 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

• Dual Floppy/Dual H.D. Controller 
wll:l Interleave 

• Ports: 2 Serial, 1 Parallel, 1 Game 

• 8 Expansion Slots: 1) 32-bit, 4) 16-bit, 

3) 8-bit 

• Enhanced 101 Key Keyboard 

• Clock Calendar wjBattery Backup 

• Swan Setup & Utilities Diskette 
Options: 

• 80387SX Co-processor 

• Upgrades: 1.5, 2, 3, 4, 5, 6 or 8MB 

• Upgrade to 2MB only $396 

• GW BASICIMS-DOS (4.01) add $89 


$1999 

Base System with Single Roppy, No Video 


386/20D 

VIDEO OPTIONS 

Include .Monitor 6t Video Adapter 

Drive Options 

Mono 

U’Rat 

.Mono 

VGA 

Mono 

VGA 

Color 

w/40MB(28ms) 

& 1:1 Interleave 

$2549 

$2598 

$2748 

$3048 

W/80MB (28ms) 

& 1:1 Interleave 

$2849 

$2898 

$3048 

$3348 

w/150MB(17ms) 

ESDI w / 1 :1 Interleave 

$3494 

$3543 

$3693 

$3993 


Tower Case Option for 38S/20 
W/230W power supply add $300 


* Items returned must be as-new, without modtAcation or 
damage. All warranty cards, manuab and packaging must be 
included. Return shipping must be prepaid and insured, 
bearing a RA (Return Authorization) on the shipping label. 
Sorry ... shipping charges are not rehindable. 

** Custom conAgured systems may take longer. 









Swan 386SX 



Swan 286/12 



This system gives you 386 compatibility, 
power and performance ... at a 286 price. 

• 80386SX 1618 MHz Norton S117. 6 

• MS-DOS*, OSI2* & UNIX* Compatible 

• C&T BIOS (Phoenix Available) 

• 1MB RAM Expands to SMB on Systemboard 

• Memory Interleave for near 0 Wait State 

• 80387SX Co-processor Socket 

• 2(X)W Power Supply 

• 4 Device Bays: 3 Exposed, 1 Internal 

• 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

• Dual Floppy fDual H.D. Controller 
w/l;l Interleave 

• Ports: 1 Serial, 1 Parallel, 1 Game 

• 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

• Enhanced 101 Key Keyboard 

• Clock Calendar wfBattery Backup 

• Szoan Setup & Utilities Diskette 
Options; 

• 80387SX Co-processor 

• Upgrades: 2, 3, 4, 5, 6 or SMB 

• Upgrade to 2MB only $396 

• GW BASIC/MS-DOS add $89 


$1499 

Base System with Single Floppy, No Video 


386SX 

VTOEO OPTIONS 

Include Monitor Video Adapter 

Drive Options 

Mono 

14"Flat 

Mono 

VGA 

Mono 

VGA 

Color 

W/32MB (40ms) 

& 1:1 Interleave 

$1899 

$1948 

$2098 

$2398 

W/40MB (28ins) 
k 1:1 Interleave 

$1999 

$2048 

$2198 

$2498 

W/80MB (28ms) 

& 1:1 Interleave 

$2349 

$2398 

$2548 

$2848 

W/150MB (17ms) 
ESDIw/l:l Interleave 

$2994 

$3043 

$3193 

$3493 


You probably never thought you could 
get into a reliable business system this 
inexpensively. But with the 286/12, you 
can. Now. 

• 80286 1216 MHz Norton SI 12.3 

• MS-DOS* & OS/2* Compatible 

• Phoenix BIOS 

• 512K of RAM Expandable to 1MB 

• 0 Wait State 

• 80287 Co-Processor Socket 

• 200W Power Supply 

• 5 Device Bays: 3 Exposed, 2 Internal 

• 1.2MB 5.25" or 1.44MB 3.5" Floppy Drive 

• Ports: 1 Serial, 1 Parallel, 1 Game 

• Dual Floppy/Dual H.D. Controller 

• 8 Expansion Slots: 6) 16-bit, 2) 8-bit 

• Enhanced 101 Key Keyboard 

• Clock Calendar w/Battery Backup 

• Stoan Setup & Utilities Diskette 
Options; 

• 80287 Co-processor 

• Upgrade to 1MB 

• GW BASIC/MS-DOS add $89 


$999 

Base System with Single Floppy, No Video 


286/12 

VIDEO OPTIONS 

Include Monitor & Video Adapter 

Drive Options 

Mono 

14" Flat 
Mono 

EGA 

VGA 

W/32MB (40ms) 

& 1:1 Interleave 

$1399 

$1448 

$1798 

$1898 

W/40MB (28ms) 

& 1:1 Interleave 

$1499 

$1548 

$1898 

$1998 

W/80MB (28ms) 

& 1:1 Interleave 

$1849 

$1898 

$2248 

$2348 


The perfect budget-priced home com- 
puter. A solid, reliable, compatible per- 
former. 

•10/4.77 MHz 8088-1 

• Phoenix BIOS 
•640KofRAM 

• 0 Wait State 

• 8087 Co-Processor Socket 

• 150W Power Supply 

• 4 Device Bays: 2 Exposed, 2 Internal 

• Single 360K Floppy Drive 

• Ports: 1 Serial, 1 Parallel, 1 Game 

• 8 Expansion Slots 

• Enhanced 101 Key Keyboard 

• Clock Calendar w/Battery Backup 

• Swan Setup & Utilities Diskette 
Options; 

• 8087 Co-processor 

• 3.5" Floppy Drive 

• GW BASIC/MS-DOS add $89 


$549 

Base System with Single Floppy, No Video 


XTIO 

VIDEO OPTIONS 

Include Monitor & Video Adapter 

Drive Options 

Moncf 

CGA 

EGA 

VGA 

Single Floppy 

$699 

$869 

$1098 

$1198 

Dual Floppies 

$779 

$949 

$1178 

$1278 

•W/20MB (65ms) 
Hard Drive 

$979 

$1149 

$1378 

$1478 

*w/32MB (40ms) 
Hard Drive 

$979 

$1149 

$1378 

$1478 


• Includes Single 360K Roppy Drive 

* Upgrade from 12" to 14" Flat Screen, add $49 


To order. No surcharge on Discover, Visa, MasterCard or AM E X 

• Your credit card is not charged until your order is shipped. 
Shipping: 39c or $5 minimum for UPSGround. Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 

• Allow 2 weeks for personal and company checks to clear. 

• Defective items replaced or repaired at our discretion. PA de- 
liveries add 6% sales tax. Prices and terms subject to change with- 
out notice. 




Open: Sa.m.-llp.m. M-F, 10p.m.-8p.m. Sat, 12p.m.-8p.m. Sun 


%uBULUttJcautfC» 

nncnscsiBSs^ 



Order Now Toll-Free 

1 - 800 - 468-9044 

FAX:814-237-4450 • Intemational:814-234-2236 


I U 8 S E Y COMPUTER PRODUCTS 

3075 RESEARCH DRIVE •STATE COLLEGE.? A* 16801 


Copyrighted material 







Make a mating 


Get real compatibility. Call our toll-free 
number and our expert staff will mate you 
with hardware, software, or peripherals to fit 
your unique needs. And at a price you'll love. 

And when you shop Swan, you'll get the 
benefits of a strong, supportive relationship: 

• We won't charge your credit card until your 
order is shipped. 

• Orders received before 4 PM EST will be 
shipped same day. . . and each order is 
insured at no cost to you. 

• You'll deal with a financially sound, 
respected company. 

• We'll be here aJfter the sale to help you. 

• Software orders over $100 and accessories 
under six pounds will be 
shipped Federal Express. 



SOFTWARE 


AMERICAN 

Design CAD 3.0 $155 

Design CAD 3-D $209 

ASHTON-TATE 

dBase in+ - $Call 

dBase IV $459 

BORLAND 

Paradox 3.0 $449 

Qiultro . $109 

TurboC20 $107 

Turbo C Professional $159 

Turbo Lightning $69 

Turbo Pascal 5.0 $99 

Turbo Pascal Professional $169 

BEDFORD 

Integr a ted Accounting $139 

BRODERBUND 

Print Shop — $34 

Print Shop Companion $37 

CENTRAL POINT 

Copy n PC $24 

Dehtxe Option Board $109 

PC Tools Deluxe 5.0 - $39 

CORE 

Corefast $79 

DAC SOFTWARE 

Dac Bonus Pack $119 

Dac Easy Accounting $59 

Dac Easy Light $45 

Dac Easy Payroll $59 

Lucid3-D $69 

Call for Pricing on Tutor* 

FIFTH GENERATION 

Fastback Phis $104 

FOX 

Foxbaset- $199 

Foxbaset386 $299 

FUNK 

Allways $09 

Sideways $42 

GENERIC SOFTWARE 

Generic CADDLevd 3 - — $169 

IGC 

VM/386 $199 

INTUIT 

Quicken $32 

MECA 

Managing Your Money $129 


MERIDIAN 

Carbon Copy Plus $112 

LOTUS 

Agenda $269 

123 $299 

Freelance Phis $339 

Magellan $CaIl 

Symphony $439 

MICROSOFT 

Excel - $219 

Flight Simulator 3.0 $35 

Mouse $99 

MS-DCS/GW BASIC $Call 

QuickBASIC $67 

QuickC $67 

Windows 286 $64 

Windows/386 $129 

Woid5.0 $Call 

Works $99 

PETER NORTON 

Norton Commander — $45 

Norton Utilities — $55 

Norton Advanced Utilities -.$79 

QUARTERDECK 

DBSQView $79 

DESQView386 $119 

REFERENCE SOFTWARE 

Grammatik III $54 

SAMNA 

Ami $99 

SOFTWARE PUBLISHING 

First Publisher -..$79 

Harvard Graphics $Call 

PFS First Choice 30 $89 

SYMANTEC 

Grandview $195 

QfcA ....$209 

QAAWrite ....$129 

Timeline 3.0 ....$359 

THREE D GRAPHICS 

Per s pective Junior $99 

WORD PERFECT 

Ubrary — — $69 

Word Perfect 5.0 $219 

WORDSTAR 

Wordstar Professional v 53 $249 

Wordstar v 53 Upgrade $79 

XEROX 

Ventura Publisher 2.0 $475 



-EGA- 


TOPS/DOS XI 

$119 


$119 


$39 

« _ a 1* 

8087 

8087-1 

Rnft7.9 

$89 

...$169 

....$129 

80287 

... $159 

80287-8 

...$199 

80287-10 

80387-SX 

...$229 
... $329 

80387-16 

...$364 

«nfi7-7n 

... $419 

80387-25 

...$629 

BOARDS 

...$399 

AboveBoard Phis I/O 

Connection Co-processor . 

...$449 

..$Call 

...$589 

Caff for Dau^terboard Pricing 




MONITORS 
— TTL Monochrome — 

Magnavox 7623 Amber $99 

Packard with tUt/swivd 

Amber or Green $79 

Samsui^ 14” Mono Rat $139 

RGB/CGA 

Magnavox8762 $249 

Magnavox8515 $289 

Samsung SC452C $219 


VIDEO CARDS 
EGA 


ATI 

EGA Wonder 800 $239 

Paradise 

Autoswitch 480 $199 

Autoswitch Mono $179 

STB 

Multi Res n $169 

Swan 

EGA $169 


FLOPPY DISK DRIVES 
Mitsubishi 

35"(720K) $89 

33’ (1.44MB) $109 

Sony 

33"(72ffl0 $79 

33' (1.44MB) - $99 

Roctec 5.25” 


Imtecl453 $349 

Magnavox9053 $359 

Packard BeU 1431 $349 

EGA Multisync 

lmtec1455N Multi $419 

Mitsubishi Diamond Scan $499 

NEC Multisync 3^ $011 

NEC Multisync Plus $01l 

Sony 1303 $449 

VGA 

Amdek732 $429 

Imtecl453Q $349 

Magnavox 7749 (Grey Scale) $129 

Magnavox9082 $429 

NEC Multisync 2a $Call 

PC ADD ON BOARDS 

Boca 

RAM Card XT or AT $Call 

l/OcaidXTorAT $79 

Micron 

RAM Card (MB-28-DH) 
populated W/2MB RAM $729 

TOPS 


VGA- 


OTY 36flK 1.2MB 

1-3 $74 $89 

4-9 $62 $73 

10-f • Call for Quote • 


ATI 

VGA Wonder $Call 

Orchid 

VGA $269 

Pro Designer VGA $319 

Pro D^igner VGA * $Call 

Paradise 

Paradise VGA + $269 

VGA iSofessional $Call 

VGA + 16 $319 

Swan 

VGA 



PC HARD DRIVES 


$229 

Video 7 

5279 KL32020MB(40ma) $219»259' 

Fast Write VGa" $369 KL330 32MB (40 ms) $249/$299* 

VRAM VGA $499 


-MISC. 


ATI 

Graphics Solution (Mono/CCA) $169 

Hercules 

Graphics Phis A4ofio) — $199 

ln-Cok>r Card (CXIA) $239 

Swan 

Switchable (Mono/CG A) $69 


rOSHIBA- 


LAPTOPS 

11200 (lOMHz) $1369 

T1600 (I2MHx/2(MB) $3399 

T3100e (I2MHz/2aMB) $2869 

CsH/ptoIIwp T4mM6s HBodUb 

MHCAHERTZ Modems 

1200 bd internal $129 

2400 bd internal $199 

TARGUS CAMIY CASE 
Lappac 2 Deluxe • fils all Toshte 
portaUsa (except 3200) $59 


Order Now Toll-Free 

1 - 800 - 468-9044 


FAX:81+237-44S0 • lnienuHonal:814’234*2236 


DISKS 


SONUS 

DS/DD 

3.5" 

5.25" 

$6.95 

MAXELL 

DS/DD 

$19.95 

$9.95 

VER8ATIM 

DS/DD 

$19.95 

$9.95 

SONY 

D6/DD 

$19.95 

$10.95 



■oMinIScrIbe 

8438 30MB (68 ms) $299 

3650 40MB (61 ma) $299 

3053 40MB (25 ms) $449 

(Wseagate 

Sr-225 20MB (65 ms) $219«259* 

5r-238 30MB (65 ms) $249/$299* 

CT-125 20MB (40 ms) $249/$299* 

Sr-151 40MB (24 ms) $439 

Sr-2S14) 40MB (40 ms) $349 

ST-251-1 40MB (28 ms) $439 

Sr-409680MB(28ms) $599 

IMPRIMIS 

(3g>C06mipL DATA 

150MB ESDI (165 ms) .. $1299/$1495* 

*Kit Price - indudes cablet, controller 
and mounting screws* 

ACCESSORIES 

Curtis 

Ruby /Ruby + $55465 

Diaxnond/Diamond + $30/$39 

Safe Strip $17 

Switch Box $30 

Curtis Clip CCI $6 

Swan 

Surge Suppressor $14 

101-Key SUent Keyboard $79 

101-Key Click Keyboard $79 

84-Key Click Keyboard $69 


T y S S E 
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Pa nas onic EPSON 
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1180 n92cp«,Weel,»-pia) $179 

NEW 1191 Q«cp*,80coi9-piA) ...SCall 

1124 (192qM.80coi24-piA) SCall 

1592(l80cF«.mcol.«-pln> S389 

1595Q40CP. mcol9-pta) $449 

1524 C«)cp*,132«>l24'pM $569 

4450 laser printer) $1375 



j 


NX'IOOO (144 qii^ 9-pin) SCali 

NX-1000 Rain tww 

n44qiB.»col9-piiO $229 

NX-lS<l20cpe,mcol.9-pla) $349 

NX-2400 (ITOcps, M col 24-pta) SCall 


LASER PRINTERS 



ICX-P4450 $1375 

Hewlett-Packard 

Laserjel Series II 

• 6ppfn/S12K $1749 

LaserJet Series IID SCall 

Qume 

ScripTEN 

•10 ppm/PoslBcrlpt $3349 


MICE 



IMSI 

optical Mouse 

w/Dr.Halom $79 

Microsoft 

Mouse — >>-............—..-..$109 

Logitech 

NEW Bus Mouse (320 dpi) $75 

NEW Serial Mouse (320 dpi) $79 

with Paint add $10 


LX-810 nseepa. so col 9-pin) $189 


FX-850 (264cpa, ■) col 9-ptn) SCall 

FX-1050 C264cps. 132 col »-pki) for 

LQ-510 (teoeph 80 col 24-pti>) Best 

LQ-850 (2Mc)>. » col 24-pin) Price 

LQ-1050 C2Mcps. 133 col 34'pin) on 


L(^2550 (400cps. 133 col 34-pin) .. Epson 


OigDAIA 



320 a00cpaS0enl.9fia) $339 


321 OOOepi. 133 col 9^) $469 

390 (27Qe|n> » col M^) $469 

391 CTOcps, 133 cd 34-pin) -$679 

393 (450cpn, 133 cd 24-ptii) — SCall 

Citizen 

120D (120 cps/9-ptfO $159 

IMD (ISOc^, 80 col 9-pin) $179 

Hewlett-Packard 

Des^el(240cps,80col) $599 

DeskJet Phis (240cps, so coD SCall 

Pain^et (167cpa, 80 col) >.$1049 


NEC 

P2200 (ITOcpa, SO col 24-pln) ». $359 

PS200(265ci». so col 24-pin) $529 

PS300 (265ct», 132 col 24-pin) ... $669 

Toshiba 

P321SL (216cpa, 80 col 24-pin) .. $499 
P341SL (2I6cp«. 132 ctA, 24-pin) $659 
P351SX (360cpa, 132 col 24^)$OII 

MODEMS 



ATI 

2400 etc Intemal $159 

Hayes Smart Modem 

1200 bd Internal $259 

1200bd External ...$2S9 

2400 bd Internal SCall 

Practical Penpherals 

2400 bd Intemal $149 

2400 bd External $199 

Swan Technologies 

1200 bd Internal $69 

1200 bd External $89 

2400 bd Internal $119 

2400 bd External $149 


TfOnOiOCKf 


Swan Peripherals... 
Feather your nest 
for less. 


Top-quality Swan peripherals can make your PC an even better place 
to work and play. . . and at prices that won't crack your nest egg. 

Every Swan brand name product comes with a 30-day, money- 
back trial guarantee. And every Swan brand name product is backed 
by a full one-year warranty on parts and labor. You also get toll-free 
technical support and customer service. 

You'll be tickled when you discover what a reliable Swan add-on 
can do for your home or office PC system. 



Swan Modems 

Makethewortdyourpajtner. WiththeSwan 
Modenv youll be abte to communicate with 
otfier PQ and information services around 
the world through your pulse or touch tone 
phone. You'll tap mto a vroiid of data and 
broaden your hmizons. Every Swan Modem 
comes complete with communicatiem soft- 
ware and foil documentation. 

• Hayes* compatible • Auto answer/ dial 

• Include PC Talk in software 

2400 bd intemal* ...... $119 

1200 bd internal $69 

2400 bd external ............................$149 

1200 bd external .............................. $89 

• MBto aa « 3J MjtaMn 



Swan Tape Backups 

Protect foat nest of important data stored on 
your hard drive. Swan Tape Backups store 
4(MB on a single tape cartridge >. rdiaUy, 
conveniendy,and ecoomnically. ASwan ta^ 
drive can be installed on any Swan onnputer 
and most XT- or AT- compatiUes. 

40MB XT or AT Intemal $299 

40MB XT or AT External $399 



Swan Video Cards 


Different people have different uses for their 
PCs - fonn everyday uses like word proc- 
essing and spreadsheets to today's more 
demanding applications, such as desktop 
puMishing ana presentation graphics. A 
Swan video card can help you better meet 
your needs today ... or help you ride the wave 
of techm^ogy into tomorrow. 

Switchable Card •Hercules* to CCA 

• Parallel Port ...-.....-......-..-.>..-$69 

EGA Card • EGA/CGA/TTL 

• 640 X 480 Resc^ution $169 


VGA Card • Register-level compatible 
• 2S6K RAM • 17 VGA Modes $229 



Swan Keyboards 

It’s inqjortant to have ch<rices. SoSwanjrives 
tiiem to you. You can depend on the Swan 
family of tactile keyboard for reliable typing 
with either the reassuring audibie f ee dback 
of the "touch and cUde" (W the quiet response 
ot the "silent" keyboard. 

101 Key Touch & Qick or Silent. $79 
84 Key Touch & aick $69 


To ordcK No surcharge on Discover, Visa, MasterCard or AMEX. 

• Your credit card b not charged until your order b ahlpped. 
Shipping; 3% or $5 minimum ^ UF5 Ground. Cail for shipping 
charges on Ex pr es s Air, APO, FPO. AK, HI and all foreign orders. 
•If part of your order b backordered, the remainder will be 
shipped UFSGround.^ Allow 2 weeks for personsl snd company 
checkalDclcer. •ALLSALESfexceptSwanproductolAREFINAL. 

• Defective items replaced or repaired at our diacretton. • PA 
dellverfes add 6% sales tax • Prices and terms subject to change 
without notice. 
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Time lAne*» flexibie 
outline structure puts 
you in control. ColU^sc th 
entire schedule, to see" the 
bigpkture. ” Or expand a 
section to focus on details. 


Lotus-like menus give 
Time Line a familiar-look- 
ingface, which makes it 
easier to learn . . . and easier 
touvrkwith. 


Display your schedule 
in years. monOts, weeks, 
d^. hours, minutes. . . any 
way that helps you clearly see 
the timing of yourprojecl. 

/ 


Ws easy to see progress^ 
indicated by the broken portion 
of the taskbar. 


See the impact of any changes 
you make immediately in the resource 
histograms. This. ondTimeLine’s 
(/ndotHedofeature make playing 
"what-if’ an exact science. 


Changes are automatically 
reflect^ throtighout your schedule. 
You get du power to quickly find and 
fix confliets, before dtey become 
realp^lems. 


Customize your Gantt 
with up to 16 data columns. 
from^<g>tions. Thai way, 
theGantt chart fits the w<^ 
you work. Perfectly. 


Four filters make it easy 
to view selected information, 
such as “Joe's critical tasks. “ 


For easy reference, the " 
status column flags tasks 
that need special attention — 
like critical tasks or resource 
conflicts. 


Your project’s end date 
alw(^s shows on-screen. So. 
whenever you make a change, 
you'll immediately know 
how it affects the end result. 


You can’t manage what you can’t see. That’s why virtually every aspect of Time Line’s 
project management Gantt chart is customizable. It lets you move, shift, and redefine any 
asp^ of the schedule to see exactly what you need. Exactly when you need it. 

mi] Great Gantts. Just one reason Time Line is used by 48 of the 

Fortune 50. And is rated # 1, review after review. * Call for a fijee 


demo disk today. You’ll see how Time Line Gantts your every wish. 

aBDaHOUSK, CUl (800) 228-4l22ixt. 565P* 

The #J Project Manc^er 



W tuner eftwrymtiormard (or pnfKl 
manatnnent. Tone Urn am also voted 01 
mPC Werk'sC'ofponleSata/actioasiim^ 


Symantec Corporation, 10201 Torre Avenue. Cupertino, CA 95014. 408/253-9600. 

*TimeLineislkt0lbisl.seltmtpnftctmana0n<Smrveya(N<d‘o"‘dDutnbuion). llalsorrrciiitdln/6World.PCMaKaimeandS^humDiersfslughestl98Sratuupforrroie(lmanagemenlprogratns. •InCanadacaU 
S00I22S-4I22E*LS6S. Tnii$ttniiandcaMsultuiesert>ictsatmlabU.caU4lSf89S-l9l9.CI9l<9SjimasaetCorporalitm 
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by Lori Grunin 


Advisor 


PRTSC IN POSTSCRIPT 

Is there any software that would let me 
print my screen to a PostScript laser printer 
using the PrtSc key? Of course, the output 
would have to Include the IBM graphics 
character set, without the spaces between 
the lines. 

Brad Choate 

Winona, Mississippi 

It seems as if there’s a neat little 
utility for everything these days. 
The one that happens to solve your 
PrtSc dilemma is a public-domain pro- 
gram available on PC MagNet called 
DISPPS.ARC. DISPPS will accurately 
reproduce the line-drawing characters, 
although foreign and technical characters 
will be jagged but still readable. 

Wonder why the line-drawing charac- 
ters should be a problem at all? The origi- 
nal PostScript printer, the Apple Laser- 
Writer, had no need for a character set that 
included both alphanumeric and line-draw- 
ing characters. This is because the Macin- 
tosh’s inherently graphical interface — ^writ- 
ten in a bitmapping language called 
QuickDraw — enabled it to combine graph- 
ics and text and translate them easily into 
vector-based PostScript. 

Qiaracter-based IBM PCs, on the other 
hand, had to ftnd a way to combine text 
and graphics in one character set; hence, 
the high-end ASCII characters. DISPPS 
translates these characters into bitmaps 
and sends them to the PostScript printer. 

If you have a lot of text-only screens, or 
if you want an easier way to control your 
printer, a more elegant solution might be 
Trading Post, a $79 PostScript printer 
utility fiom LaserTools Corp. (3205 Buena 
Vista Way, Berkeley, CA 94708; (8(X)) 
346-1353, (415) 843-2234). Trading Post 
will allow you to perform screen dumps to 
your PostScript printer and to print from 
applications that don’t support PostScript; 
unfortunately, it won’t satisfy your IBM 
graphics emulation needs. 

Trading Post lets you set up virtual 


■ PRTSC IN POSTSCRIPT: 
Using the PrtSc key with a 
PostScript printer. 

■ HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 50: 
Upgrading your storage 
without losing a slot. 

■ EVICTING YOUR TSRs; 
Keeping your memory 
under control. 


printer ports with particular characteris- 
tics; in your case, for example, you would 
define a text printer port to which you 
would direct all of your screen dumps. 
The utility then would translate your out- 
put to the PostScript text font and send it 
through the true printer port to the printer. 
Unfortunately, you don’t get IBM graph- 
ics emulation b^ause you’re dealing with 
a PostScript text font that doesn’t include 
those characters. 

For more information about Trading 
Post, see First Looks in the January 31, 
1989, issue of PC Magazine, 

HARD DRIVES FOR YOUR 
IBM PS/2 MODEL 

When I bought my PS/ 2 Model 50 nearly 3 
years ago, I was sure that I could make do 
with a slow 20MB hard drive, but now my 
bubble has burst. I'd like to add a second 
drive of at least 60MB to my overloaded 
system. If a second drive isn't possible, 
can I get a big, fast drive? 

Foster Coburn 

Lawrence, Kansas 

7TT] In the years since the PS/ 2 Model 
50 was introduced, many readers 
ilrablii have written to us with this ques- 
tion; unfortunately, third-party hard disk 
suppliers have not exactly been racing to 


fill the need, and IBM offers only a 60MB 
replacement drive for over $ 1 ,000. 

You’ve probably seen ads for PS/2- 
compatible drives and wondered why they’re 
not compatible with your PS/2. One prob- 
lem is that there’s no standard PS/2 drive 
architecture; for instance, the Model 70 
and the non-MCA Model 30 286 have 
embedded controllers, while the Models 
60 and 80 have a more traditional cable- 
to-controller design. The PS/2 Model 50’s 
major architectural eccentricity is that the 
edge connector on the drive plugs directly 
into the controller, which occupies a dedicated 
slot on the motherboard (not one of the 
Micro Channel expansion slots). Instead 
of residing in a bay on the front of the 
machine, the hard drive sits behind the 
bays. (“IBM’s Bold New Move,” which 
appeared in the July 2 1 , 1 987, issue of PC 
Magazine, shows an exploded view of the 
Model 50.) 

To use a “regular” MCA-compatible 
drive, rather than one geared specifically 
to the Model 50, you ’d need to replace the 
controller; that would mean giving up one 
of your three expansion slots. 

But there’s good news: someone does 
have a drive for you. Core International 
(7171 N. Federal Hwy., Boca Raton, FL 
33487; (407) 997-6055) seUs 44MB ($585) 
and 80MB ($ 1 ,695) drives that can either 
replace or supplement your existing con- 
figuration without taking up a slot for a 
new controller. The 44MB has a rated 
average access time of 24 milliseconds 
and a track-to-track access time of 5 ms.; 
the times for the 80MB drive are 1 5 and 4 
ms., respectively. Both drives have Mean 
Time Between Failure ratings of 50,000 
hours and come with 3-year warranties. 

Since the Model 50’s controller has 
only one connector, both drives include a 
cable that splits the controller signal for 
use with two drives. The cable snakes 
above the T-shaped connector card for the 
floppy disk drive; the card sits behind the 
two drive bays, connecting the second 
hard disk in bay B (if you have one). 
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EVICTING YOURTSRs 

I have some questions about programs 
that are gobbling up my precious RAM — 
specifically, TSRs and good old DOS. 

First, is there away to find out which 
TSRs are resident at any given time? Is 
there a way to get rid of some or ali of them 
if I them hogging too much memory? 

Also, what about DOS? Do the different 
versions use different amounts of RAM? 
How much memory should I expect the 
versions of DOS lafer fhan 3.0 to use? 

Rex McCoy 

Brooklyn, New York 

Starting with your last ques- 
tion — which is the simplest to 
answer — DOS 3 .a: uses about 16K 
of RAM, a relatively trivial amount once 
you start shoehoming your device drivers 
and TSRs into memory as well. 

As for your first set of queries, there are 
several products that can help you man- 
age your TSRs. You can get TurboPower 
Software’s TSR Utilities ftee on PC MagNet 


(connect charges only) or on-disk from 
the company for a $10 time-and-hassle 
fee. (Contact the company at 3 109 Scons 
Valley Dr., #122, Scotts Valley, CA O-SObb: 
(408) 438-8b08. The filename on PC MagNet 
isTSRCOM25.ARC.) 

The TSR Utilities consist of eight sepa- 
rate programs. You run MARK, or its 
smaller compatriot FMARK, to place a 
pointer in memory before loading a TSR. 
To remove that TSR, you then mn RE- 
LEASE. You can have more than one 
marker in memory at any given time, 
enabling you to peel away layers ofTSRs. 
If you’ve forgotten what’s resident, 
MAPMEM gives you a list of loaded 
programs, their hooked vectors, and the 
amount of RAM they occupy. To avoid 
memory clashes, you can temporarily 
DISABLE any TSR without removing it 
from memory. RAMFREE lets you check 
how much free RAM you have without 
running DOS’s CHKDSK. 

TurboPower’s utilities aren’t very 
glamorous, and the documentation can be 
daunting on occasion; for instance, an 
explanation of one command-line param- 
eter reads “Revector the 8259 interrupt 
controller(s) to powerup state.” If you’d 


prefer something slicker, you can choose 
Persoft’s Referee (Sb9.95; 465 Science 
Dr., Madison, W1 5371 1; (b08) 273-b(XX)) 
or Bloc Publishing’s PopDrop ($49.95; 
8(K) SW 37lh Ave., #7b5. Coral Gables. 
FL 33 1 34; (305) 445-0903). 

Another option you might want to con- 
sider is a context switcher. Instead of 
loading and unloading your TSRs. pro- 
grams such as Helix Software’s Head- 
room ($95; 83-65 Daniels St., Briarwood, 
NY 1 1435; (718) 262-8787; see Fiisl Looks, 
February 28, 1989, for a review) and 
SoftLogic Solutions’ Software Carousel 
($79.95; 1 Perimeter Rd., Manchester, 
NH 03101; (800) 272-9900, (603) 627- 
9900) swap entire applications from con- 
ventional memory to expanded, extended, 
or disk-based memory and back, saving 
your place in each and providing near- 
instantaneous transitions among them. 

ASK THE ADVISOR 

Send your questions to Advisor, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload to PC MagNet (see the 
“By Modem” sidebar in the Utilities column 
for access information). Please specify 
your equipment. ■ 




This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the VlbrldPort 2496™ portable 
fax and data modem. 


use anywhere. Via Bell or CCITT standards. 
It even sends and receives fax and data 
messages unattended or while you mn other 
applications. 


Get the MdPort 2496. It adds the power of 
your office to the portability of your laptop. 
And the advantages of a fax to the convenience 
of your desktop. 


If your business is like most, fax is a way of 
life. The VlbrldPort 2496 is the fax of life on 
the road. 

Vltiighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJIls 
or optional acoustic couplers for public phone 


Suddenly, a laptop in the field is a full com- 
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-mn faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 


Call us today at 800-541-0345 (in New Vbrk. 
516-261-0423) for more on the VlbrldPort line 
and the dealer neatest you. 



Ibuchbase Systems. Inc. 
160 Laurel Avenue 
Northport. NY 11766 
(S16) 261*0423 
Fax (516) 754-3491 


VbrtdTort 2496 bitndemark of Ibuchbase System. Iac. O l9S911wchl>se Systems, loc. 
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H ycxi’re not tsing 
DataBase, 



Take two files developed with 
DataBase's Form Definition facility . . . 


. . . answer the four prompts in 
the Subform Definition Screen . . . 


Ta-Daaa! You have created a 
DataBase MultiForm in just 
eight keystrokes. 


>pu’ie still 

devdopng ^plications 


dHardway 


^■«aEase 


Introducing DataEase 4.0, the fastest way to 
turn a business problem into a working solu- 
tion. Take this example: Combining informa- 
tion from two files into one. With dBASE IV'“, 
you’d have to write over 800 
lines of code. With DataEase 4.0, 
you answer four prompts. And 
DataEase does the work for you. 

MultiForms’", a feature that 
provides single-form updating to 
as many as 32 files, is one of more 
than 70 user-requested enhance- 
ments. Others include an enhanced DataEase 
Query Language that gives you complete 
control over applications. Table view, which 
lets you display and edit data in tables as well 
as forms. LAN capabilities such as automatic 
screen refresh and user-conflict messages. 
Plus, increased data capacities and enhanced 
memory usage. 

All this has been added to the product 
that PC Magazine named Editor’s Choice 
(1 1/15/88) and "Best of 1988” (1/17/89), and 
that made InfoWorld’s Top 100. 
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A staple of the international 
business community, DataEase 
has been translated into 14 I 

languages, and is distributed in 
more than 37 countries. What’s more, 
DataEase 4.0 is the heart of an entire 
family of tools for application development. 
DataEase. Database power you can use. 

If you’re ready to stop doing things the 
hard way, call for the dealer nearest you. Or 
send for a free DataEase 4.0 demonstration 
disk, or our new Trial Pack (19.95)* 
DataEase International, Seven Cambridge 
Drive, Trumbull, CT 0661 1 . 



t800-334-EASE 

In Connecticut, call 374-8000 


& DataBase 

INTERNATIONAL 


*Full-featured version with fimiied record capacity MasterCard VISA. American Express orders only e 1989 DataEase International. Inc All rights reserved 
*OalaEase is a registered trademark of DataBase International. Inc MuitiForms is a trademark ol DataBase International Inc dBASE IV is a trademark Ashion-Tate Corporation 
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We’ve Always V iewed Ourselves 
As A Front-Runner 


Copyrighted materia! 


When PC Week asked 
498 corporate buyers 
how satisfied they were 
with their 286/12MHz 
computers, the findings 
may have surprised 
Compaq, Zenith, NEC 
and other industry giants. 



The 

Difference 
Is Designed In 

CompuAdd manufactures 
its own line of personal 
computers. 


You’ll get on-site warranty 
protection for a full year when 
you purchase any CompuAdd 
286/20 or 386 computer. 

Just give us a call on our 
toll-free customer support line 
at the first sign of a problem. If 
we can’t solve it on the phone, 


Here's Why 
Corporate Buyers 
See It The Same Way 


Naturally, our engineering 
philosophy follows our 
corporate philosophy. We look 
for ways to deliver equal or 
higher performance than IBM 





or Compaq, for hundreds or 

/Z_^ 

f — 



even thousands of dollars less. 

■ Ps 




Example. Our 386 systems 
boast a 32-bit four-wav inter- 

/ Im 'X 

UK /A 

w- ZTi 


Corporate volume buyers gave 
CompuAdd the highest scores 
in value for the price, compared 
to systems from Compaq, 
Zenith, NEC, Hewlett-Packard, 
Acer and Dell. 

A statistical fluke? 

Hardly. CompuAdd 
was rated highest by price- 
conscious buyers in last year’s 
poll, too. 

And when asked to judge 
compatibility, they again ranked 
CompuAdd number one. 

Incredibly, the machine 
that inspired such confidence 
is our most affordable 286 
system, priced at $945. 

Our higher performance 
286 and 386 PCs are an even 
greater value for complex 
corporate applications. 


leave memory card neatly 
plugged into one of the eight 
expansion slots. It’s a simple 
idea that lets you expand 
memory up to 16MB without 
adding costly hardware other 
than SIMMs. 

Little wonder that PC 
Magazine refers to CompuAdd 
as the “company known for 
packing quality components 
into inexpensive machines.” 

Free 
On-Site 
Service 

CompuAdd 
is prepared 
to support 

your business produc- 
tivity to the fullest extent. 



a field technician will be 
at your office the next 
business day. 

Call For 
A Different 
Point of 
View 

Today, over 7,000 
new and repeat 
customers will call CompuAdd’s 
toll-free ordering line. Several 
thousand more will visit a 
CompuAdd retail store. 

If you’re ready for a fresh 
look and a new approach to 
corporate computing, call 
toll free and we’ll rush you 
our latest CompuAdd 
product catalog. 

From our vantage point it’s 
the best view in the business. 

800-6274967 
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CompuAdd 286/20 

“If what you want is a fire-breathing 
DOS machine, the ComfmAdd 
286/20 is a good choice." 

PC Magazine (4-11-89) 

• 80286 processor running at 20MHz 

• Interleaved page mode memory archi- 
tecture with 0 wait states 

• 1MB RAM expandable to SMB 

• ROM shadowing into faster DRAM 

• 5.25" 1.2MB or 3.5" 1.44MB diskette 
drive with hard disk drive controller 

• 80287 math coprocessor socket 

• Eight expansion slots 

• One patallel and two serial ports 

• Enhanced 101-keyboard and 
INTERGRATOR™ software 

• 20.4 rating on Norton’s SI 4.0 test 


286/20 

Hard Drives 

40MB 

80MB 

I17MB 

320MB 


Monitor & Video Card 


MCA 

$2,155 

$2,345 

$2,575 

$3,405 


VGA 

$2,625 

$2,815 

$3,045 

$3,875 
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CompuAdd 386/20 and 
386/25 

“Each system comes packed with 

features— and at prices that won’t 

empty your savings account." 

PC Magazine (5-30-89) 

• 80386 processor running at 20MHz 
(386/20) or 25MH2 (386/25) 

• High-speed cache memory controller 
with 32ICB of static RAM cache 

• 1MB RAM expandable to SMB 

• ROM shadowing into faster DRAM 

• 5.25" 1.2MB or 3.5" 1.44MB diskette 
drive with hard disk drive controller 

• 80387/Weitek math coprocessor socket 

• Seven expansion slots 

• One parallel and two serial ports 

• Enhanced 101-keyboard and 
INTERGRATOR™ software 

• Norton’s SI 4.0 test rating 23.0 
(386/20) and 28.8 (386/25) 


386/20 

Hard Drives 

40MB 

80MB 

1I7MB 

320MB 

386/25 

40MB 

80MB 

117MB 

320MB 


Monitor & Video Card 


MGA 

$2,755 

$2,945 

$3,175 

$4,095 

$3,455 

$3,645 

$3,875 

$4,795 


VGA 

$3,225 

$3,415 

$3,645 

$4,565 

$3,925 

$4,115 

$4,345 

$5,265 
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IT Hz so GOOD! 


If your computer feels sbw, we know where it hertz. For a fast cure, get 
our new 386 MotherBoard/33MHz. It will accelerate your PC/AT to 
speeds equal to the IBM Model 70. And faster. We've huilt in 4 Megabyies 
of high speed RAM, 64K of RAM cache, and a 387 math copixKcssor 
s(x:ket for blistering performance! 

Network Savvy. With the 386 MotherBoard/33MHz, your 
computer beatmes a file server or workstation that makes Novell net- 
works scream. Beyond speed, you’ll enjoy compatibility with Token 
Ring, Ethernet, Arcnet, and most other network cards. 

The UNIX Engine. Great for VARS, Systems integrators and 
UNIX OEMs, the Hauppauge 386 MotherBoard/.33MHz runs SCO Xenh, 
Interactive 386/Lx and AT&Ts UNIX System Y Viith its PC/AT compatible 
I/O system, our 33MHz board accommodates the latest in disk control, 
graphics, and network I/O cards — just to name a few. 

CAD Capability. Ever find yourself growling “faster, fiister!” at your 
AutoCad and other CAD programs? We've got gotxl news. The 386 Mother- 
Board/33MHz boosts your math and graphics applications, and supports 
the high speed 387- 33 and Weitek Abacus math coprocessors. 


Technical Features The 386 .MotlicrBoard/33MHz includes: 

■ 4 Megabyic's of high speed 32 - bit memory', expandable to 64 Megabytes 

■ 64Kof 20 nsec cache memory ■ SLx 16-bit expansion slots, one 8-bit 
and one 8-bit/32-bit slot ■ PC/AT compatible I/O system for support of 
OS/2 and UNIX. 


iSb MotherBoard/ I6MHz for the PC. .XT, .■VT and &>tnpaq portable S 1 49S 

m MothcrBoard/20 and 2S,V1H/, for the PavT from S 1895 

.586 MothcrBoard/.yMHzvtith 4 MBytes of RAM $4495 

32-hit RAM Itoards from S 295 

Prres suhten to chanjje 


Viliy endure a painfully slow computer? V(4th Hauppauge’s 33MHz 
.MotherBoard, your computer Hz so good! For more information and 
fast delivery, call: 1 (800) 443-6284. In New York: ( 5l6) 434- 1600. 
.Available through Egghead Direct 100 programs, and from MTl Systems 
( 1-800-645-6530.) Also available on GSA contract #GSOOK-89AGS6353. 

Hauppauge Computer Worb Inc. 

175 Commerce Drive, 

Hauppauge. New York 11788 



Tradcmaria IBM PC. XT. AtPSl and OS/2: IBM Intel Intel Corp.. Wnd(MV386; MinDsaiTi Ottp DESQvltrvk; Qiuncnk<ck 
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First Looks 

Hands-on Reviews of the Latest Products 

Integrated Graphics, Multiple 
Views, and Improved Data-Analysis 
Tools Revivify Reflex 


HANDS ON 

by Richard Hale Shaw 


It's not every flat-file database 
manager that offers sophisticat- 
ed data-analysis tools and lets 
you display multiple views and 
graphs on-screen at the same 
time. But those are the features 
Borland International hopes 
will make using Reflex, Version 
2.0, its S249.95 flat-file manag- 
er, an involuntary action. 

Reflex lets you create, dis- 
play, and switch between multi- 
ple views of a database. With a 
few mouse clicks, you can split 
the screen into windows and 
create a “form” view (which 
displays the current record) and 
a “list” view (which horizon- 
tally displays several records) in 
each window. When you move 
to a different record or change a 
record’s data, the other window 
is updated immediately. 

You can also create Graph. 
Crosstab, and Mail Merge 
views and display all five views 
simultaneously. Mail Merge 
view lets you create and modify 
form letters and preview them 
on-screen. With Reflex's Cross- 
tab view, you can analyze data 
across the fields in each record. 
Graph view lets you choose 
from five graph types, including 
line, stacked bar and pie chart, 
for graphing database data. You 
can print the graphs or save 
them to .PCX or PostScript 
files. 

Regardless of your exper- 
tise, Reflex's Microsoft Win- 
iiowj-like interface— complete 

CONTINUES ON PAGE 35 
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programming 36 


dbPUBLISHER 
A report formatter for 
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Deskpro 386/33: Breakneck 
Speed with Room for Expansion 


HANDS ON 

by Mitt Jones 


If you’ve been admiring the 
styling of Compaq’s newest 
small-footprint PCs but don’t 
want the “small” that comes 
with them, take heart: the Com- 
paq Deskpro 386/33 not only 
ranks as one of the fastest PCs 
ever to find its way into PC 
Labs, but the machine is also 
among the more expandable and 
better-looking. 

This latest desktop machine 
follows the same stylish design 
as the Deskpro 28^, 386/20e, 


and 386S — complete with 
rounded edges and colorful 
trim. Unlike its slower brethren, 
however, the $10,499 machine 
measures a healthy 19.25 inches 
wide, generous enough to ac- 
commodate six l6-bi( and one 
8-bit slot. Add space for up to 
five internal drives and you've 
got a system that should prove 
difficult to outgrow. 

As with the 386/20 and 
386/25, this latest speed leader 
makes use of a static-RAM 
memory cache and Compaq’s 
Flex Architecture, which runs a 
proprietary 32-bit memory bus 


at full clock speed while run- 
ning the I/O bus at an industry- 
compatible 8 MHz. The 386/33 
boasts a few modest improve- 
ments, however. 

For starters, Compaq dou- 
bled the size of the static-RAM 
cache, from 32K to 64K. The 
386/33 also makes use of faster 
SRAM — 25 nanoseconds — in 
order to keep up with the higher 
clock speed. 

Lest you worry that Lotus 
1-2-3 3.0 may use more memo- 
ry than early reports claim, the 
proprietary 32-bit memory card 

CONTINUES ON PAGE 34 
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Compaq Deskpro 

CONTINUED FROM PAGE 33 

now makes room for a full 
16MB of memory, up from 12 
for the 386/25. The system's 
standard 2MB of interleaved 
80-ns. RAM comes soldered 
to the card. Seven sets of 
pins let you expand RAM to 
the 16MB maximum using 
Compaq's $1,299 2MB 
daughtercards. 

In another new twist, at 
least for Compaq's top of the 
line, both the VGA and hard 
disk controllers are integrated 
into the motherboard. Both can 
be bypassed or disabled in favor 
of o^er options. 

The disk controller runs the 
standard-equipment Conner 
Peripherals 84MB hard disk at a 
1:1 interleave. The subsystem 
turned in impressive results on 
PC Labs benchmark tests, both 
in the disk's average random ac- 
cess time — 24 millise- 
conds — and file throughput. 

The 386/33 will surely shine 
for two of its intended applica- 
tions: CAD workstations and 
LAN servers. 

For CAD. Compaq offers its 
relatively new Advanced 
Graphics System, a Tl-based 
controller and 16-inch monitor 
capable of 1 ,024- by 768-pixeI 
resolution and 16 simultaneous 
colors out of a palette of 16.7 
million. With an optional 
daughtercard, the subsystem 
can handle 256 simultaneous 
colors. A curious pass-through 
adapter, which comes standard 
with the 386/33, installs in a 
small proprietary slot at the 
right end of the system’s I/O bus 
and connects to the Advanced 
Graphics Adapter via a ribbon 
cable. The pass-through card al- 
lows both the VGA and Ad- 
vanced Graphics adapter to 
drive the same monitor, ensur- 
ing full graphics compatibility. 

The machine permits both a 

1 33-MHz Intel 80387 and a Wei- 
§ tek 3 1 67 math coprocessor to be 

2 present at the same time. Both 
^ sockets lie in clear view toward 
I the front of the system board. 

I For LAN server applica- 
I tions, the 386/33 offers hard 
s disk capacity and speed the 



competition will be hard- 
press^ to match. The $14,999 
Model 320 comes with a 15- 
MHz ESDI controller and half- 
height 320MB hard disk drive; 
the $17,999 Model 650 features 
a full-height 650MB hard disk 
drive with the same controller. 
Both drives are rated at 18 ms. 
The system allows installation 
of either four half- 
height drives or two 
full-height drives in 
addition to the stand- 
ard floppy disk drive, 
resulting in an inter- 
nal hard disk capacity 
of 1 .3 gigabytes. You 

The Compaq Deskpro 386/33 will func- 
tion equally well as a CAD workstation or LAN server. 


BENCHMARK TESTS: 
COMPAQ DESKPRO 386/33 


The 33-MHz Compaq Deskpro 386/33 competes impressively 
with the ALR FlexCache 33/386, which is renowned for Its 
speed. The Compaq falls short only in the Conventional 
Memory tests, but its 80-nanosecond RAM is no match for the 
60 ns. found in the ALR machine. 

Relative Times 
(IBM PS.^ Mode) 70-A21 - 100) 




Compaq Deskpro 386/33 
Compaq Computer Corp.. 

20444 FM 149, Houston. TX 
77070: (713) 370-0670. 

List Price: Compaq Deskpro 
386/33 Model 84. with 2MB 
RAM. 1 .2M6 floppy disk drive, 
84MB hard disk, $10,499; 

Model 320, v/ith 320MB ESDI 
hard disk. $1 4,999: Model 650, 
with 650MB ESDI hard disk. 

$1 7.999: 2M6 Memory Module. 

$1 .299: additional floppy disk 
drives, $275: 40MB tape drive, 
$799; t50'250MB tape drive. 

$1 ,999; 2,400-bit-per-second 
internal modem, $599; VGA 
monitor, $699; Advanced 
Graphics Color Monitor, 

$1 .999; Advanced Graphics 
1024 Controller. $1,499: 

Advanced Graphics Memory 
Board (512K RAM). $599: MS- 
DOS 3.31, $120; MS-DOS 
4.01 , $1 50: MS-0&2 Standard 
Version 1.1, $340; Intel 60387 
coprocessor. $1 ,599; Weitek 
3167 coprocessor, $2,199; 

Fixed Disk Expansion Unit 
Model 300, includes one 
300MB drive. $6,399: 
additional 300MB drive tor 
expansion unit, $5,899; Fixed 
Disk Expansion Unit Model 
650. includes one 650MB drive. 
$9,399: additional 650MB drive 
for expansion unit. $8,899. 

In Short: A top-quality field- 
leading 33-MHz desktop 386 
that leaves ample room for 
expansion. 

CWC fOMlk HEADER SERVlCg CABO || 
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can also install as many as two 


X 

Compaq external drive units for 
a maximum system storage ca- 


DOS 

DOS 

pacity of 2.6 gigabytes. 


fU FIto 

For the security-conscious 


Performance Times 

(Times given in seconds) 

*1BM PS/2 Model 70-A21 
Coii^>eq Deskpro 386/33 
*ALR FlexCeche 33/386 


80386 Conven- 
Instruc- tkMwl 
tion Mix Memory 

2.19 0.33 


(Small (Laroe 
Records) Records) 


1.87 


0.31 


72.37 

56.43 


8.77 

5.59 


0.17 


61.83 


6.16 


* This product was not rsvieweL but we 81 

The 80366 Instruction Mix benchmark 
lest limes a senes of tasks specific to 
the 80386 chip Since this lest shows 
how the CPU operates m the context of 
the bus. processor, system memory, 
and motherboard architecture, a faster 
Dme means better overall computer 
pertormance 

The Convenliortsl Memory benchmark 
lest measures the readwrite speed of 
the first 640K of memory Slower 
relative times can indicate the presence 
of memory wait stales or memory chips 
rated at slower access speeds. 

The DOS File Access (Small 
Records) benchmark test times disk 


» reporting Its Met resufts lor comparison, 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed The test is 
performed without software d«k 
Ccu:hing. Fast times are advantageous 
for programs that work with many short 
segments of data 

The 003 File Access (Large Records) 
benchmark test times disk throughput as 
a result of mechanical disk drive speed, 
hard disk controller function, and bus 
speed. This lest minimizes the effect of 
small hardware caries on disk sub- 
system performance. It is performed 
without software di^ caching. Fast 
times are advantageous when large files 
are loaded 


among us, Compaq built in both 
a BIOS-based password-protec- 
tion system, which is disabled 
as the default, and a system cov- 
er lock, which rests on the back 
panel. The lock does not disable 
the system or keyboard, but that 
shouldn’t be a problem as long 
as you don't mind using the 
password system. 

My only real complaint with 
the 386/33 has to do with Com- 
paq's new chassis design. In or- 
der to stack three drives into the 
front-panel bays, Compaq sup- 
plies Hoppy disk drives that are 
about inch thinner than stand- 
ard half-height drives. Of 
course, Compaq will sell you all 
the spares your heart desires, 
but it’s rather annoying to have 
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10 worry about proprietary flop- 
py diskdrives. 

All in all. the Deskpro 
386/33 rates as a fine high-end 
machine. The machine is a bit 
over-powered and over-priced 
for the average desktop, ^t the 
average desktop isn't its intend- 
ed home. If your applications 
cry out for power or if you sim- 
ply want one of the best PCs 
money can buy. the Compaq 
[)eskpro 386/33 certainly won’t 
disappoint you. ■ 

Reflex 

CONTINUED FROM PAGE 33 

with pull-down menus and dia- 
log boxes — makes the program 
easy to use. Want to open a da- 
tabase? Use the mouse to click 
on the Database pull-down 
menu and select Open. A Reflex 
dialog box will prompt you for 
the filename. Don’t know the 
database name? Just select one 
from a pop-up list box. Want to 
change the size of a window or a 
column’s displayed width? 
Click on the border with the 
mouse and resize it to your 
heart’s content. If you want to 
omit a field from a view, just se- 
lect and delete it (it’s untouched 
in the database). You can en- 
large a view to full-screen or 
shrink it back to window size, 
and you can save an arrange- 
ment of views to recall when 
you wish. When you reopen a 
file. Reflex will redisplay the 
last set of views that are associ- 
ated with it. 

The program also lets you 
define fields as formulas based 
on other fields. For example, 
you might define “average- 
price” as “sales/quantity”. If a 
field length is too small, select 
Field Properties from the Data- 
base menu and enter the new 
field length. While Reflex will 
create a data entry form from the 
database structure, you can 
change the field labels and 
screen positions with a few key- 
strokes or mouse clicks. And 
it's effortless to cut and paste 
field names and data from one 
position to another or from one 
view to another. 

Reflex lets you filter your da- 
tabases. so you can find individ- 


iTl 


BENCHMARK TESTS: REFLEX 2.0 


IS® 


Using a 5,000-record test tile. Reflex 2.0 clearly outperforms 
dBASE III Plus but tares better than the newer dBASE IV only on 
the Import and Search tests. Using extended memory improves 
Re//ex’s times: the most dramatic is a 25 percent speedup on the 
Delete and Index test. 


Relative Times 
(dPASE III Plus - 100) 



Performance Times 
(Times given m seconds) 



Import 

Sort 

Search 

Index 

*dBASE III Plus 

352.00 

134.00 

8.00 

166.00 

*dBASE IV 

298.00 

92.00 

13.00 

36.00 

Reflex 2.0 

229.78 

101.94 

5.39 

50.63 


The product was not reviewed, but we are reporting its lest results (or companson 


The Import lest measures how quickly 
the database can import an ASCII Tile 
(o< erther fixed fietd length or comma- 
delimeed format) with an index on the 
first field We include the indexing 
portion of the test to avoid penalizing 
programs that automatically index the 
first field durmg the data conversion 
Some programs require a two-step 
process lor this test an import foHowed 
by indexing 


ual records and screen out (hose 
that don’t meet the filter crite- 
ria. You can save filters and re- 
apply them to a database at will. 
TTie R^ex Report Writer and 
Label Designer let you custom- 
ize your own reports and labels. 
In minutes, you can combine 
the Report Writer and Reflex's 
filters and sorting facilities and 
knock out a report that would 
take hours to create with other 
fiat-file managers. The preview 
feature will let you display re- 
ports and labels on-screen be- 
fore you print them. 

Reflex includes 79 functions 
(hat closely resemble those 
found in Lotus 1-2-3 and pro- 
vide math, financial, and text- 
manipulation capabilities. You 
can use them in any part of the 
program, particularly in graphs, 
cross-tabs, and conditional op- 
erations. 

Other features in Reflex 2.0 


unindexed field ih ascending ordec 

The Search test measures the time it 
takes to locate the first record that 
satisfies two criteria {make • Fendhi and 
model - coupe) 

The Delete and Index ifour -column 
version) test measures the time required 
10 remove tour columns (Uncts. SeflPnce 
BuyPnee. and TranOate) from a Product 
table created for this task and then to 
reindex the file if necessary. 


include bigger files (up to 
32MB or 65,000 records) and 
memo fields (up to 8K — Re- 
flex's variable-length records 
prevent them from consuming 
disk space unnecessarily). Re- 
flex periodically saves your 
data, easing wonies about pow- 
er outages. The program in- 
cludes full color support (in- 
cluding EGA and VGA), and it 
allows you to select a smaller 
screen font if you’re willing to 
trade off higher resolution to see 
more data at a time. Reflex can 
also take advantage of expanded 
or extended memory. A full- 
screen text editor with block 
moves and search-and-replace 
is also available. 

If you want to import or ex- 
port data from other types of 
data files. Reflex provides a file 
translator that can read and 
write 12 file formats. You can 
use it to import and export 1-2-3 


and dBASE files, files from five 
word processors, and import 
data from Q&A, RapidFile, and 
PFS:File. You can customize 
your own translation specifica- 
tions for unique file formats and 
save them for reuse. 

Although Reflex excels at 
what it does, there is room for 
improvement. I love using the 
mouse with Reflex, but the 
mouse interface is neither con- 
sistent nor broad enough. 
Mouse users will find too many 
places, such as on-line help, 
where the mouse is useless half 
the time. The program also 
lacks the macro facilities found 
in QdcA. When I mentioned this 
to Borland, a company repre- 
sentative suggested that I use 
Borland's SuperKey program. 
What I had in mind was addi- 
tional functionality, not an addi- 
tional purchase. Finally, there 
are times when the program is 
busy but gives you no indication 
that this is so. 

In spite of these minor short- 
comings, Reflex has a lot going 
for it. The integrated database, 
data analysis, and graphics fa- 
cilities, wrapped in a graphical 
user interface, make for a pow- 
erful combination. The program 
is not designed to handle large, 
shared databases — you should 
look to Borland’s Paradox for 
that — but it does offer more 
functionality than you’ll find in 
most flat-file managers. Best of 
all, you’ll find yourself produc- 
tive with it in no time. ■ 


FACT FILE 


Reflex, Version 2.0 
Borland International. 1600 
Green Hills Rd.. P.O. Box 
660001 . Scotts Valley, CA 
95066-0001 ; (408) 438-5300 
Ust Price: $249 95 ($75 for 
upgrade). 

Requires: S12K RAM (640K 
RAM recommended), hard 
disk, graphics card. DOS 2.0 or 
later. 

In Short: A flexible flat-file 
DBMS with integrated cross- 
tabs. presentation graphics, 
multif^e views, arxf an interface 
you'll love Easy-to-use and 
easy-to-leam, this program can 
imp^ and export most major 
file formats and produce reports 
and labels in a snap. 

CtnCLE 4SS ON R&AOER SERVICE CJUV) 


The Sort lest measures the time it takes 
lor the package to son the tdes on an 
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Two Development Tools 
Assist PM Programmers 


HANDS OM 

by Charles Petzoid 


When encountering the OS/2 
Presentation Manager for the 
first time, most programmers 
have just one word to say: 
“Help!” 

Two new program develop- 
ment packages — Caseworks’ 
CASE.PM and Xian Corp.’s 
WinProfPM — provide this 
help. These are PM programs 
that assist you in writing your 
own PM programs by generat- 
ing much of the overhead code 
typically required. 

CASE.PM Is similar to 
CASE:W, Caseworks’ develop- 
ment environment (or Microsoft 
Windows. The $995 package 
lets you interactively design 
your program's menu and speci- 
fy other characteristics of your 
program, such as the titlebar 
text, client window size and po- 
sition, and compiler options. 
From CASE:PM's menu you 
can also invoke a text editor and 
several tools of your choice. 
(The program is initially config- 
ured to let you run the standard 
ICONEDIT, FONTEDIT. and 
DLGBOX utilities included in 
the Microsoft and IBM OS/2 
1.1 Programmer’s Toolkits.) 

Select the “Generate” menu 
option and CASE:PM will gen- 
erate source code — a C file, re- 
source script, header file, mod- 
ule-definition file, and Make 
file. The Make menu option 
runs MAKE on the Make file 
and creates an executable pro- 


gram, and the Run menu option 
runs it. The resulting program 
doesn’t do much of anything, of 
course, but it’s a functional PM 
program ready for your applica- 
tion-specific code. 

The C source-code file con- 
tains window procedures for the 
client window and your dialog 
boxes, and it is heavily com- 
mented. You can edit it and 
make your own additions. Even 
if you go back to CASE.PM to 
m^e some modifications, your 
additions will be preserved in 
subsequent code generations. 

Interestingly enough, people 
without PM (or Windows) pro- 
gramming experience seem to 
find CASE:PM more impressive 
than those of us who have been 
working with these environ- 
ments for a while. Most PM 
programmers build up a collec- 
tion of small programs and code 
that they simply copy and patch 
together to make a new pro- 
gram. This is usually a faster 
process than creating a program 


using CASE.PM. It also allows 
the inclusion of common code 
fragments that CASE.PM does 
not generate (such as Scrollbar 
logic, logic to check and un- 
check mutually exclusive menu 
items, the display of a message 
box to ask for user confirmation 
before the program terminates, 
code to obtain system font met- 
rics, and so forth). 

Moreover, it is difficult to 
work with both CASE.PM and 
DLGBOX, the interactive dia- 
log box editor included with the 
IBM and Microsoft OS/2 Pro- 
grammer's Toolkits. Any head- 
er file created in DLGBOX is ei- 
ther ignored or — if it has the 
same name as the applica- 
tion-destroyed when CASE: 
PM generates its own code and 
header file. The ideal interac- 
tive development tool would 
combine the functionality of 
CASE. PM and DLGBOX in one 
program. 

Like CASE.PM, Xian’s 
WinPro/PM is a code generator 
that began life as a Windows 
tool (called WinPro2), but it 
takes a very different approach. 
The $350 program is not nearly 
as interactive as CASE:PM. and 
you need a bit more background 
in PM programming techniques 
to get started, but it ofi^ers the 
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A sample 
program (and 
one of its dialog 
boxes) created 
by WinPro/PM. 


With CASE:PM 
you interactive- 
ly design 
menus in your 
PM program by 
specifying 
information 
about each 
menu item 
using a dialog 
box. 



flexibility an experienced pro- 
grammer will require. 

With WinProlPM, you be- 
gin by creating a resource script 
that contains your program’s 
menu template, dialog box tem- 
plates, and other resources. By 
using menu item and dialog box 
identifiers in a way describe by 
the documentation, you can in- 
dicate how dialog boxes are in- 
voked from the menu. Win- 
Pro/PM reads in the resource 
script file and generates all the 


other files (C source code , head- 
er file, etc.) necessary to create 
an executable program. 

An editable file called 
SKELETON. PM contains all 
the boilerplate code, so you can 
make your own customiza- 
tions — with some care. For ex- 
ample, if there’s something you 
often do in a window procedure 
when a window is first created, 
you can add the code to SKEL- 
ETON. PM and it will show up 
in later code generations. How- 
ever, once you generate a pro- 
gram and make some changes to 
it, you can’t rerun WinPro/PM 
to re-create the program without 
losing these changes. 

Neither WinPro/PM nor 
CASE.PM comes close to the 
visual application building that 
some of us expect to character- 
ize programming in the 1990s. 
But both address the mcne im- 
mediate problem of providing 
needed help for programmers 
coming to terms with the Pre- 
sentation Manager. ■ 


FACT FILE 


C4S£;PM. Version 1.0 
Caseworks IrK.. 1 Dunwoody 
Park. # 1 30. Atlanta. GA 30338: 
(404)399-6236. 

Ust Price: $995 ($795 for 
limited-time prerelease 
version). 

Requires: OS/2 1.1, Microsoft 
or IBM OS/2 1.1 Programmer's 
Toolkit. Microsott C Compiler 
5. 1 or IBM C/2 Compiler 1.1. 

In Short: A PM development 
tool that lets you interactively 
design your program's menu as 
well as specify such 
characteristics as titlebar text, 
client window size and position, 
and compiler optiorts. 
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WinProlPM, Version 2.0 
Xian Corp., 625 N. Monroe St, 
Ridgewood. NJ 07450; (201) 
447-3270. 

List Price: $350 
Requires: OS/2 1 .1 , Microsoft 
or IBM OS/2 1 .1 Programmer s 
Toolkit Microsoft C Compiler 
5.1 or IBM C/2 Compiler 1.1. 

In Short: A PM development 
tool that is not as interactrve as 
CASE:PM, requiring that you 
have more of a background in 
PM programming techniques to 
get started. Offers the flexibility 
an experienced programmer 
will require. 
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GiyPHIX3.0 

Quality, scalable LaserJet fonts generated on^he-fly in Microsoft Word & WordPerfect. 


Praised by PC Magazine’s editors and users alike, 
Glyphix 3.0 represents the state-of-the-art in font 
generation technology. 

A WordPerfect user on CompuServe ... 

'Tou do not have to build fonts, they are created as 
needed during printing, and it is quick. I am im- 
pressed, and I think this package takes WP50 to the 
next level for those of us not blessed with a postscript 
device of some sort. WOW!" 

PC Magazines's editors compared the quality of 
Glyphix and Bitstream type and concluded that “... the 
difference is impressively small " And easy to use . . . 

“ With this new version, SWFTE International seems to 
have thought of every possible convenience. " 

So say goodbye to font files, hours of font file gen- 
eration and artificially high font prices and give all your 
documents that professional look, with Glyphix 3.0... 
the fastest and easiest font technology you can buy for 
WordPerfect or Microsoft Word. 

GLYPHIX BUSINESS SERIES FONTS 

• Scalable from 3 to 120 point. 

• Regular, bold, italic and bold Italic versions. 

• Type effects including outline, shadow and more. 

• International characters and symbols. 

• A growing library of modem and classic typefaces. 

A SPECIAL INTRODUCTORY OTFER! 

Order the Glyphix Installation Kit for WordPerfect 5.0 
or Microsoft Word ($79.95) and any font set ($99.95) 
and get a second Business Series font set FREE! 

30 Day Money Bock 

GUARANTEE 
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dbPublisher Formats, Prints 
Documents from Database 
and Spreadsheet Files 

gramming experience will have 
the easiest time learning and us- 
ing this program. 

Over the long haul, though, 
dbPublisher will save you time. 
Because it directly rea^ dBASE 
files, once you've defined a re- 
port format, you can quickly 
print a new report any time 


HANDS ON 

by Alfred Poor 


Few word processors, data- 
bases, or desktop publishing 
programs will let you produce a 
highly formatted page, with 
multiple columns, proportional 
fonts, and several typefaces 



You command dbPublisher to create structured program 
code by selecting fields from a pop-up window. 


quickly. But affording you that 
kind of typographic control over 
your output is the goal of 
dbPublisher, a $695 program 
from Digital Composition Sys- 
tems that formats database and 
spreadsheet information. 

Designed for database pub- 
lishing rather than desktop pub- 
lishing, dbPublisher is intended 
to hasten the production of fre- 
quently revised documents, 
such as catalogs, lists, form let- 
ters, and directories. But don't 
expect to be productive within 
an hour of breaking the shrink- 
wrap: dbPublisher, even with 
its Microsoft Windows-like in- 
terface , is a demanding program 
to learn . I spent the better part of 
a day working through the tuto- 
rials and another half-day creat- 
ing my first report. Pull-down 
menus and pop-up windows 
will help as you create your doc- 
ument. Still, people with pro- 


you've updated the data in a 
dBASE table. dbPublisher can 
work with data from multiple 
data tables as long as they are re- 
lated by a common field. 

The program can also read 


Lotus 1-2-3 files. Since you de- 
fine the ranges of cells to be 
used as part of the dbPublisher 
report definition, you do not 
have to rely on named ranges 
within your worksheet. Using 
the program's File Selection 
window, you choose the files to 
be included in a document. 
Since dbPublisher will auto- 
matically convert files of differ- 
ent formats, you can use data 
from a dBASE file and a 1-2-3 
file in the same document. 

dbPublisher lets you work 
all kinds of formatting magic, 
such as shading every other row 
of data, or sorting your report on 
the fly and then grouping the re- 
sults, and it can perform mathe- 
matical and logical calcula- 
tions. A WYSIWYG preview 
mode allows you to see your 
document, complete with page 
breaks, spacing, and leading, 
before you print it. 

In addition to offering 
SGML-style mark-up tagging, 
the program comes with IS font 
outlines, which it uses to create 
any full point size from 4 to 96 
points, and supports 3 1 standard 
PostScript fonts. It offers a wide 
range of boxes, frames, rules, 
border styles, and shading op- 
tions and can import graphics in 
.EPS, MAC, .PCX, PIC, 
TIFF, HPGL. and .IMG for- 
mats. It also comes with a rou- 
tine that will automatically for- 
mat a Lotus 1-2-3 .PRN file. 
dbPublisher even prints bar 
codes based on information in 
your data file. 

All of this functionality (and 
more) will use up a lot of system 
resources. dbPublisher requires 



dbPublisher 

Digital Composition Systems. 
1715W. Northern Ave. 2nd 
floor. Phoenix. AZ 85021 : (602) 
870-7667. 

List Price: $695 
Requires: 640K RAM (570K 
tree after DOS and mouse 
driver are loaded); hard disk; 
VGA, EGA, or Hercules 
graphics adapter; PostScript, 
HP LaserJet Plus. HP LaserJet 
Series M, or Epson 9- or 24-pin 
graphics printer; Microsoft- 
compatible mouse;OOS3.l or 
later. 

In Short: A powerful database 
publishing program that can 
create complex reports using 
data from dBASE tables arxl 
Lotus f -2-3 worksheets. 
Requires a significant 
investment in learning time but 
pays off with handsome results. 
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10MB of hard disk space and 
570K RAM after you load DOS 
and a mouse driver. You'll also 
need a fast machine to drive the 
program. Even running dbPub- 
lisher on a 20-MHz 386 ma- 
chine gave me plenty of oppor- 
tunities for coffee breaks while I 
printed documents. Digital 
Composition Systems recom- 
mends an AT as the minimum 
configuration; you'll want it to 
be faster than 8 MHz. 

dbPublisher is a good solu- 
tion for people who have to for- 
mat, revise, and print complex 
reports based on often-changing 
information. Its power and re- 
sults are nothing less than re- 
markable. ■ 
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Software Graphics 

Graphla SaOwBrc 


K Magazine OS/tOiS? 

Product Review 

SlideWriie Plu 

Advanced Graphics Software 

Product Review 

Picture Perfect 

Computer Support Corporation 

Product Review 

GnfTtlk 

Software Solutioas tnc. 

Product Review 

Nimbus 

Media Cybernetics lac. 

Product Review 

GrephPlan 

Chana Laboratories Inc. 

Product Review 

GraphSutioo 

Yale Graphics 

Product Review 

Micrognpb 

wyiy Verbestel be 

BcN of 1987 


PC Magazine 0tU2l88 

Product Review 

Show Ptitoer F/X 

BrighAill Roberu 

Software Integrated 



The BuiiNM of Word! 


PC Magazine 02/25186 

Product Review 

Enable l.l 

The Software Crotq> 


dbPublisher 
lets you 
produce 
reports, like 
this sample 
document, 
with multiple 
columns and 
several fonts 
and 

typefaces. 
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More Than A Great Price 

” Aetna delivers power and value!" 

■ 45-Day Money Back Guarantee 
■ 2 -Year Warranty- 
■ Leasing Available- 
■ Toll-Free Technical Support 



All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2, UNIX XENIX and Novell 


ACMA XT/10 
Turbo System 

aOtt CPU nming M 4.77/IOMK/ 

< keyboard iwiictMbIc I 
640KRAM 

SIS' MOK noppy dnvc 
Dull floppy coimolter 
Eighc cipaneran tlon 
Suppom 9087 math coproccuor 
Turtnfmci bwnons. keylock A LED 


ACMA Diskless 
WoHatation 


M-key keyboard 


$495 


• lMd80286-i3CTUruMuncil 
«MHrorl2MH( 

- 640KRAM 

• Buih-m Eiheroei uMerface 

• Renmc Boot PROM 

- hnllei a wful pone 

- UpfndeiMe 10 a (uH fiaiciian PC 

• Two half-heipM drive tioa 

- Low pcoflle CMC «/ power wpply 

- Five expamion ihM 

- Enhanced IOI4tey keyboard 

• SuppofU 802S7 mad) coproceuor 


$975 



ACMA 286/12 

Desktop System 

imel 80286- 1 2 CPU ninninp at 
6/ 1 2MHr (keyboard xwitchaHe ) 
SI2K RAM. expMdaMe 108MB on 
xynem board 
0 wan Mate w/ page mode 
imerleaved arr an pement 
Shadow RAM for rynem A video 
BIOS relocaiian 
Five 16-bii A three 8-bH rioir 
200 wan UL. eSA a TUV ^proved 
power Mpply ( I i0V/220V > 

ROM -based setup 
Supports EMS/LIM 4.0 

ChoKC oT 1 .2MB or I 44MB floppy 
thskdnvet 

1:1 ineerletved hard/Tloppy disk 
drive conmller 
Parallel a serul ports 
Enhanced 101 -key keyboard 
ACMA 286 utiiiiy software 


ACMA 286/16 

Executive System 

Hams 80286- 16 CPU nimmg ai 
8/l6MHr (keybowd switcbaWe) 

S I2K RAM. expandable to SMB oo 
sysiem board 

0 wan slate w/ page mode mierteaved 
anangcmeni 

Shadow RAM for system A video 
BIOS lekcaiion 
Five Ib-bnaihreeR-bMskMt 
200 wan ULCSA a TUV approved 
power supply<ll0V/220Vl 
ROM-Based setup 
S«ppatuEMS/UM4XI 
Supports 80287 math coprocessor 
Choice of I 2MB or 1.44MB floppy 
disk dnves 

I : I interleaved hardffloppy disk dnve 
controller 

Parallel a serial ports 
Enhanced 101 -key keyboard 
ACMA 286 utility software 



$795 


$995 


Monitors 


Samsung IS' Full-ftge 
a Video Card S62« 

Samsoi^M'CGA S2I9 

Smng 14- EGA S32S 

Sansung 14’ VGA S36S 

Sansung 14* SyncMaster S425 
SEC Multisync - 2A $493 

NEC Mitllhync • 3D $6*3 

Video Cards 

ACMA monofgraphK $43 

ACMAcolor/gntphic $43 

ACMA EGA 640x480 $143 

VOA-l6byParalise $263 

Video-7 VEGA VGA $193 


I/O Cards 


Hard Drives 

Tofliiba (Novell Certifled): 
44MB/Z5<m Mk-t 

T2MB/23nM $393 

l30MB/23ms $1,193 

Semite Call 

CaU 


Roppy Drives 

360K $73 

720K. I 2MB or 1.44MB $83 


Printers 

c 1080 $179 

ICII 24 $339 

Epion Call 

Call for other models. 


Mtmp FOA VOA 
KiMBAVm SI.IW Sl/tWt kliiW 
tOMBMOms S>J7« 31679 3IJIT9 

286/10 $745 


Mom kCA VOA 
4t)MB?tm> SI.M* UJK9 

aiiMBCans $1.79) 12.193 $2JU 

286/20 $1,095 


Vertical Case Option Add $195 

Government, Corporate & University P/O's welcome! 


ACMA 386/20 

Professional System 

Intel 80386-20 CPU running at 
l6/20MKe (Keyboard twitchaMe) 

I MB 32-bn high-speed RAM. 
expwdable to 16MB (SMB 32-bH 
on system board) 

0 Wail State w/ page mode 
Interleaved a nan g emcm 
Shadow RAM for system A video 
BIOS relocation 
Supports EMS/UM 4.0 
Supports Weuek. 80387 A 80287 
Two32-bit. four 16-biia two 8-bH 
expMMMn slots 

200 wM UL. eSA a TUV approved 
power supply ( I I0V/220V> 
ROM-bated setup 
Extended BIOS functions to enable 
or disable shadow RAM. EMS a 
incerteaved mode 

Choice of 1 .2MB or 1 .44MB floppy 
disk dnves 

1:1 interleaved haid/floppy disk 
drive connitoller 
Parallel A icnal ports 
Enhanced lOI-kcy keyboard 
ACMA 386 Utility Software 

$ 1,595 

SO* *OA 

4MMIn $2,149 t2Ji9 QJM 
MWMtas fUM 82,318 fUBS 


Business System 

Intel 80386-23 CPU ninning at 
16f2SMH2 iKeyboaidswiicluMe) 
IMB 32-bN high-speed RAM. 
espandable to 16MB (SMB 32-bH 
on synem board) 

0 Wail StMe w/ page mode 
Imerieaved amngetnem 
Shadow RAM for system A video 
BIOS relot anon 
SuppofU EMS/LIM 4.0 
SuppofU Weuek. 80387 A 80287 
Two 32-bH. four t6-btl a two 8-bH 
espansun slots 

200 wan UL. eSA a TUV approved 
power supply! I I0V/220VI 
ROM-b ate d letup 
Extended BIOS funcuona to enable 
or disable shadow RAM . EMS a 
intetleaved mode 

Owtceof t.2MBar 1.44MB floppy 
disk drives 

1:1 Htteri ea vfd hard/floppy disk 
dnve controller 
Parallel a senai poets 
Enhanced lOI-keykeyboaid 
ACMA 386 Utility Software 

$ 1,895 
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The Price Performance Leader! 


Order Toll-Free 

800 - 666 - 8898 

M*F 7 to 6, 9 to S.IPST) 

Tech. Support 800 * 666 • 7668 

Mon -Pri Only 

^Bcomputem. INC.I^^ 

Acmei 


Acma Computer?, Inc., 117 Fourier Avenue, Fremont, California 94539 Corporate Office 415 - 623 • 1212 Fax 415 • 623 - 0818 






Ify^u want better 
wad ptx)cessing, 
dorit settle fa* 
Meet 
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The trouble with WondPerfeef is, some- 
times it isn’t Not when you compare it to 
our new Microsoft* Word 
version 5.0. Not when you 
consider that with Word 
5.0, yotf 11 pump out your 
day-to-day jobs quieter, 
easier, even smarter thm 
you ever thoi#it pos- 
sible. On your ffiM* PC 
^orl00% 
compatible. 

It doesn’t get 
much simpler than this. 

Example: With Word 5.0 
you can choose commands by 
either using simple speed ke^ 
or just selecting from a mena 
"feu can tab, delete, italicize, 
move, change to and size, 
even cut and paste with about 
50% fewer keystrotes than you-know-w^o. 
Your workgroup can even make any 


COMMON WOROPROCESSING TASKS 


WNdirequBBsftwer 

Mcrosott 

Word- 

kBystrskes? 

Word 5.0 

Pirfact5.0 

CopyBkxk 

4 

7 

Oatetaljne 

2 

4 

ItdcoeWonl 

2 

5 

ChingB Font and Sbt 

6 

9 

AddFootar 


7 

BoiParacraph 

5 

12 

TM 

20 

44 


WiA new Word 5.0 you’ll do about 50% 
less hunting 
withV 


Introducing new Microsoft 
Word 5.0. When Perfect just 
isn't good enough. 


annotations ri^t on a 
document, then you 
can merge and collect 
all the comments. 

WordPerfect? No 
comment 
Y)u can also 
sort, list search and 
archive files across 
multiple directories, on your PC or across 
a network, thanks to 
the Word 5.0 document 
management and 
retried system. 

Or incorporate 
part or all of a Lotu^ 
1-2-^ Microsoft; Excel 
or Microsoft; Works 
spreadsheet into aWond 
document. And then 
update it In seconds. 
All of which is reason enou^ to try new 
Word 5.0. But fir those who need a little more 



Word 5.0 Print Preview makes sure what you see 
is ukatyou want. Before you print it. 


Oitput printed tnr the Hewtett-l^ckaid* LaserJet Series II* pnnter. 0 Copyright 1989 MkrosoftCorporatton. All rii^is reserved. Mkrosoft and the Micrusoft logo are registered trademarks, and AAiAatfi/ otf make Mueb 
a trademark of MienMoft Girporation. IBM isa tegitfered trademark Intematkmal Business Madiines Curporatkin. Hcwlett-I^kard and LaserJet Series II are registered trademarks of Hewlett-hckard Company Lotus 



REPORT TO THE FIELD 
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Shot enough 

Arbor Footwear comings and goingi: Jim Dearing becomea V.P. Design for Aibor 
Evening and Dteas wear. Gmg Vroonas moves ixoai Peoria to maiketing in Miami. 
Joan MacAitlur and Usa Doan become account supervisor and media piaoner, 
feapeaively.'“*'»« 

SoIm p«r rogtei 

Across the board it looks like the South once again led sales in FY *88. WIththe 
continuing pump craze those Relies should maintain, if not Improve. It’s 
Importaru not to let the other areas sudi as Northeast and Midwest EalL 
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Youag prafeagionaU tsM Arbor Walktr to comniifo. 

Soon, young profeaaional women win no 
longer be usi^ Arbor shoes slmpty to dlnfo 
the coqxKate hdder. TheyH be using them 
toga there. 

This foil we’re Imroduciftg the Arbor Walker 
— a shoe that goes quite a lew steps fotther 
than the now^ccepied but unattractive 
tennis shoes women have been wearing to 
and from work. 

Made of Italian leather with a rubber sole, 
the Arbor Walker h the perfea combination 
of ityle and durabflky. 

Look for promotional materiaii and carrying cates In early Septenfoer. Oursalea 
point is: *Women don't have to sacrifice looks for comfoiL* 
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Dress 

9ij000 

97000 

12O000 

6A(n) 

Career 

40,000 

82X100 

60XX» 

90X»0 

GmusI 

t30,000 

89X100 

TSOOO 


Sport 

199,000 

60X100 

90000 

87,000 

TOTAL 

990000 

9I4X)00 

945X100 

917,000 
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convincing picture this: Outline View 
When creating longer documents, Outline 
View lets you switch 
to a view of headings 
only Which means you 
can see the structure 
ofyour entire docu- 
ment, and rearrange it 
just by rearranging your headinga 
We could go on and on with more 



fT 

Microsoft Won! J 


8.1 

WordPerfect I 





Software Digest recentfy 
cluee the best overall advaoKed 
word processor on the market 
Who woH?ln a word. Word. 


advantages. But your best bet is to call for a 
convincing demo at (800) 541-1261, Dept 
J62. After you call us, try calling WcadFWect 
for a demo. Run both, our Word against 
theirs, head to head, and then ask yourself; 

Which one brin^ your word processing 
closer to perfection? 

H/Bcmsadt' 

Making it all make sense 


and 1-2-3 are remstered trademarlu cd Lotus Developmeiit Corporation. VfordfVrfect is a regiatend trademark of Wxdibrfect Corporation. Customers in Canada, caD (416) 673-7638. Outside North America, cal) 
(206) 882-8661. Software Digest rating from April 1989 isaue. This dfor valid in the SOllnited States. 





T he more invaluable your data is to you, the more you’ll 
value Verbatim.® ^cause when it comes to high 
performance and data protection. Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. Thaft 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePlus'" and DataLife HD 5iV' 
disks were the first floppies to be factory formatted. 

Vferbatim also gives you plenty to consider when it comes to 
data protection. After all, nearly 50% of all computer users have 
lost time and monQr due to accidental data loss. That^ why 
Vferbatim offers advwtages like DataHold'" and DataHold 11 


anti-static liners. So static charges are dispersed before fliQ' 
ever have a chance to build up 
For the worlds ultimate data protection, DataLifePlus floppies 
have an exclusive DuFbnt Teflon® coating. So fingerprints and 
spills can be easify wiped from the 
recording surface. 

And of course, all Vferbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

Vferbatim data cassettes and cartridges, 
8," 5W" and Sh" diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Vferbatim products call 1-800-538-8589. 

C Teflon is a OuRmt registered trademartc 


® \ferbatim 

' A Kodak Company 


DOING MORE FDR THE DATA PROCESS' 
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First Looks 


Hotshot Presents: A Back-to-BasIcs 
Approach to Presentation Graphics 


HANDS ON 

by Robin Raskin 


Many PC presentation graphics 
programs try to be all 
things— charting, drawing, and 
presentation tools — to all peo- 
ple. Not Symsoft’s Hotshot 
Presents. The $349 program 
takes a back-to-basics approach 
to presentation graphics, con- 
centrating on the textual struc- 
ture and organization of a pre- 
sentation rather than on charting 
or drawing. 

In fact. Hotshot Presents 
doesn’t offer charting or draw- 
ing tools of its own, which 
means that you’ll have to import 
graphics and spreadsheet data 
from other applications once 
you’ve organized your show. 
Instead, the program is opti- 
mized for on-screen presenta- 
tions, offering you such tech- 
niques as the ability to reveal 
individual items in a timed se- 
quence or to highlight a specific 
item. 

Though it’s not a Microsoft 
Windows application. Hotshot 
Presents does a fair Windows 
impersonation, using the 
mouse, a single command line 
with pull-down menus, and dia- 
log boxes to guide you through 
creating a show. 

Following the example of 
many Mac presentation pro- 
grams, including Aldus’s Per- 
stdosion and Symantec’s More 
11. Hotshot Presents uses a pow- 
erful bidirectional outliner to 
produce the backbone of the 
presentation. You enter text into 
the outliner and create a slide 
template specifying the general 
attributes of your show. The 
outlined text is brought into the 
template, automatically trans- 
formed into an attractive word 
slide. 

Hotshot's template editor 
lets you create and apply the 
global attributes of a show, in- 
cluding border and background 
information, text size and place- 
ment, and bullet design. With 


the program’s slide editor, you 
can change a word or insert a 
new slide; the outline is adjusted 
^cordingly. Slide-editing tools 
let you modify colors, borders, 
fonts, and layout information on 
a slide-by-slide basis. The fonts 
are built into the program, and 
while they are not especially 
plentiful, they'll suffice for 
most presentations. Hotshot's 
16-color palette is sufficient but 


not terribly exciting. 

In addition to letting you cre- 
ate bulleted text slides, the slide 
editor lets you produce table and 
relatively simplistic organiza- 
tion charts. The fatal omission 
from the program’s well-imple- 
mented outline-to-slide ap- 
proach is that it can’t import text 
or outlines created with other 
word processing programs. 

Although Hotshot is strong 
on producing bullet charts, it is 
less facile at handling other 
chart formats. Similarly, the 
program can import Lotus 1-2-3 
spreadsheets, but it doesn’t let 
you modify them. As a result, 
their presentation is functional 
but not especially stylish. But 
the program does attempt to 
map captured images to a de- 
fault color palette to help ensure 
that they maintain a consistent 
look with those created within 
Hotshot Presents. 


What the program lacks in 
dealing with different chart for- 
mats and modifying external 
images, it makes up in handling 
graphics during presentations. 
You can incorporate graphics as 
overlays or underlays superim- 
posed with text, as well as size 
and lock them into windows. 
One unusual graphics feature al- 
lows you to display on-screen 
an icon representing graphic or 


spreadsheet information that, 
when clicked on. brings up the 
associated image. Another 
noteworthy feature is Hotshot's 
interactive window, which lets 
you pan and zoom in on images 
while you’re giving your pre- 
sentation. 

Hotshot Presents accepts 
imported graphics in several bit- 
map file formats (.PCX, .IMG, 
TIFF. .MSP, and MacPaint) 
and two vector formats (.PIC 
and .CGM). The importation of 
bitmap files appears to work 
flawlessly, although the pro- 
gram couldn’t recognize some 
flavors of .CGM. But when im- 
port techniques fail. Hotshot's 
screen-capture utility. Grab, 
should work. (Grab is also the 
linchpin of Symsoft’s Hotshot 
Graphics, a graphics capture 
and translation utility.) 

Once you’ve crafted the 
pieces of your presentation, you 


string them together using Hot- 
shot's show editor, which al- 
lows you to specify how long 
each slide will be displayed and 
what transitional efi^ects will ap- 
pear between slides. Tools in- 
clude 1 1 built-in special effects 
and directional sequences. Af- 
ter everything is in place, a Run 
Show facility displays the pre- 
pared show. 

Rendering your slides in 
hard copy is not Hotshot's best 
shot, since the screen displays 
raster images. The program 
supports most popular laser and 
dot matrix printers and the Hew- 
lett-Packard PaintJet. You can 
print an outline of your show, 
create speaker's notes (replete 
with smaller images and annota- 
tions), and com- 
bine images on a 
page for audi- 
ence handouts. 
Although the 
program sup- 
ports the Polar- 
oid Palette film 
recorder, it 
doesn’t support 
high-resolution 
film-recorder 
devices, since 
these require 
vector output. 

Thanks to 
large-screen 
monitors, re- 
mote-control de- 
vices, and LCD 
panels, the PC is gaining respect 
as a presentation medium. Hot- 
shot Presents adds momentum 
to this cause by being easy to 
use and producing impressive 
results. ■ 


FACT FILE 


Hotsnot Prewnts 
Symsoft. 444 First St . Los 
Altos, CA 94022; (415) 941- 
1552 

Usi Price: S349 
Requires: 51 2K RAM. hard 
disk, graphics monitor, mouse. 
DOS 2.1 or later. 

In Short: The first PC 
presentation program based on 
a text outliner Allows graphics 
and spreadsheet data to be 
imported from external 
at^tcatiorts. Best suited for on- 
screen productions. 
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Hotshot 
Presents '8 
outliner and slide 
editor make the 
program useful 
for creating text- 
intensive on- 
screen 

presentations. 
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Board Plus 8 crams SMB of EMS RAM Into one 
slot You can add an extra 6MB with an optional piggyback board. 


First Looks 


Intel Above 
Board Plus 8: 
14Almost- 
Cheap Megs 
Of EMS 



Depending on your point of 
view. Intel Corp.’s new EMS 
board, the Above Board Plus 8, 
is either overpriced or a bargain. 

It’s a bargain because it lets 
you use megabit DRAM chips 
to stuff SMB of EMS RAM into 
a single slot. These chips are 
now the cheapest form of mem- 
ory you can find, with prices 


plummeting below $125 per 
megabyte. With an optional 
piggyback card, you can add 6 
more economical MBs, while 
giving up half of an adjacent 
slot. 

But the list price of the 
Above Board Plus 8. $1,495 
with 2MB of RAM installed 
($50 less if you don’t want the 
serial and parallel ports), seems 
to be based on last year’s RAM 
prices of $S(X) per megabyte. 
The piggyback, at $1,445 with 
2MB of RAM installed, is 
equally high priced, although 
all these prices are certain to 
drop before long. 

In the PC Labs benchmark 
tests, the Intel board performed 
at the top of the scale in EMS 
memory reads, but because In- 
tel doesn’t use alternative hard- 
ware register sets in its imple- 
mentation of the LIM 4.0 
standard, the board was among 
the slowest we’ve seen at mov- 


ing data in and out of EMS 
memory for DESQview- or 
Microsoft Windows-style task- 
switching. To its credit, its one 
of the few boards that perform 
flawlessly on the EMS compati- 
bility test. 

The Above Board Plus 8 
normally uses one of the 16-bit 
slots of an AT or compatible, 
but it also works in an XT’s 8- 
bit slot. As is usual with Intel 
boards, installation is just about 
effortless. Nevertheless, the 
Above Board Plus 8 comes with 


plenty of detailed help screens 
and a lucid manual. The board’s 
finish and workmanship is fine 
enough to be called craftsman- 
ship. ■ 

Utt Price: Above Board Pius 8. 
with 2MB RAM, $1 .495; without 
serial and parallel port. $1 .445; 
6MB piggyback with 2MB RAM, 
$1 ,445. Requires: Any 8-b(t or 
16-b(t slot. Intel Corp., PCEO, 
5200 NE Elam Young Pkwy., 
Hillsboro OR 971 24; (800) 538- 
3373, (503) 629-7534. 
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Relative Times 

(Above Board PS.2e6 - 100) 


Relative Times 

(^ve Board P&286 > 100) 




PERFORMANCE TESTS: INTEL ABOVE BOARD PLUS 8 


The Intel Above Board Plus 8 performed a little more sluggishly in our performance tests 
than did its older sibling, the Above Board PS/286. These results can probably be attributed 
to the newer board's need to address four times the memory of the old. 


Move Test 64-byte records 


128K records 


Psftennancs Timas Expandedto 
(Thnas givan in asoonda) Conventional 
Above Boerd Plus 8 6.53 
itoowBoerdPS/^ 5.89 


Conven- Conven- 
tional to tional to Expanded to 

Conventional Expanded Expanded 

5.60 6.81 6.61 


5.30 


5.87 


6.04 


j 


TMa product wea not reviswsd. but we are 

The LIM 4.0 specification is implemenled 
through a combrnation of hardware, in 
the form of an expanded memory 
adapter board, artd software, in the form 
of the EMM. or Expanded Memory 
Manager The EMM is a DOS device 
driver that controls and manages access 
to and allocanon of expanded memory. It 
provides a number of services that an 
application can call upon m order to use 
expanded memory. 

Or>e of the services provided by the 
EMM IS the Move Memory Region 
function By requesting that this service 


reporUno Ml tsst rssuKs for eomptrlson. 

be performed by the EMM. an application 
can use this function to move a blocK of 
data without changing the current memory 
map The EMM then takes over and does 
the actual work of moving the block of 
data. 

The PC Labs Move Test measures how 
long it lakes a board's implementation of 
the EMM to move a 256K block of data 
using the Move Memory Region function. 
The test is performed twice, once usmg 
small records anti once using large 
records The small-record test uses 64- 
byte records and indicaies the amount of 


Pwformw w Tim— Expandedto 
(Tim— given in seconds) Conventional 
Above Board Plus 8 4.67 
f Above Board PS/286 4.45 


Conven- Convwi- 

tional to tional to Expanded to 

Conventionai Expanded Expanded 

4.61 4.67 4.67 


4.45 


4.45 


4.45 


irNs product «r— not revfn—d, but we are 

function call overhead incurred, since the 
64 byte move is performed 4.000 times in 
order to move the entire 256K block. 

The large-record test uses 126K records 
and thus Is a measure of the speed at 
which the EMM can move large 
muittsegment bkxks of data In this case, 
less overhead is incurred because the 
256K block is moved in two pieces 

The data is moved from expanded 
memory to conventional memory, 
conventional to conventional, conventional 
lo expanded, and expanded to expanded 


rsportlngltst— tr— ulisforconipalson. 

memory. For 64 byte records, moves 
from conventional to conventional 
should be the fastest because the EMM 
does not have to save the current 
mapping context (ojnvention^ memory 
does not need to be mapped as 
expanded does). Conversely. 64-byte 
record moves from expand^ to 
expanded should take the longesl sirKe 
the current mapping context must be 
saved and restored This difference is 
less apparent for 128K records, which 
are moved only twice. 
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The Only 
Keyboard That 
Guarantees Faster 
lyping Speed 
and Greater 
Productivity.. 


Here's why; OmniKey puts the keys where 
trained fingers expect to find them. The F 
Keys are on the left— far easier to hit 
Control or Alt the way most people learned 
and hands down the most logical format 

The ESC key is next to #1 on the top row: 
CTRL is next to A with SHIFT and ALT keys 
stacked below— just where they belong. 
OmniKey/ I02's CUck/Thctile touch has been 
hailed as superior even to the IBM key- 
board. It’s crisp, tactile and much less noisy. 

Weighing in at about five pounds, the 
OmniKey/102 has a solid steel base and 
rubber!^ legs so it sits on your d“'' 


ACTUAL SIZE 
ZOV, X Tf, 


Stay. No sliding around as with other 
keyboanJsi 

And at S99.00 with a 10-day money-back 
unconditional refund policy, you can't 
make a mistake when you order OmniKey. 
A three-year UNCONDITIONAL WAR- 
RANTY (anything breaks, we fix It Free) 
further secures your Investment. 

Every month, thousands of keyboard 
users discard those mushy bargains that 
come with most systems— clones and big 
name brands as well— and buy OmniKey. 

Phone Northgate now...we’ll 
have your OmniKey on its way 
in just a few days 

OmniKey is compatible 
with: Most PC. XT. AT and 
386 IBM Compatibles 
including Compaq. AST. 
Everex and most Zenith 
Models IBM PS/2. Dell. 
AT&T 6300 requite 
adapters at extra cost. 


99 


UNQUESTIONABLY THE BEST ^ ^ 

YOU VE EVER SPENT FOR 
COMPUTER EQUIPMENT! 


OMNIKEY/W2 


Phone Ibll Fiee 800-526-2446 


NORTHGATE 

COMPUTER 

SYSTEMS 

13895 Industrial Park Btvd.. Suite 110 
Plymouth. Minnesota 55441 


"If (a computer system) won't accept a 
Northgate keyboard. I won't buy it..j>n 
a sub^tve MO point scale of mush 
to well-defined feedback, I would rate 
the Compaq keyboard as a 1. an IBM 
keyboard as an 8. artd a Northgate 
102 keyboard as a 10" 

■MfSaw U aie>faa« 
Andmir Stybokfa OutkMi( on 
PmlissiontI Computing 

'The feel of the OmniKeyn02 is as 
close as you're going to get to the 
IBM standard without having the real 
-SonMRWMlIXIt 
PCComputing 


"Run, scramble, hustle, bustle, get 
yourself onto the phone and order this 
keyboard Don't settle for anything 
less .(Northgate's) new CT/102 
keyboard does everything right. I 
would r>ot purchase any other 
keyboard Period." 


Uicntimox Nw. ress 


"...the OmniKey/102...is the keyboard 

— xtolm e. Dvwak 

PC Magoxmo, Doc. 13, 1988 


"Although most computers come 
equippM with some sort ot keyboard, 
you should replace it immediately with 
Northgate's OmniKeyf102. It has the 
best feel, touch artd layout of any 
keyboard we krtow. period." 

t aey • OuM Oretta 
rtte PoOO Aspen. ^ 1989 


".. .12 function keys on the left where 
God interKfed them ..revolutionary 
and much needed . Better than any 
replacement keyboard ..duplicates the 
responsivertess and tactile feedback 
of the original IBM keyboard. A viable 
altarnahve to IBM's own model, 
durable, well-designed, sensible and 
has just the right feel . " tiarry Way 
PC MSa* 



HOURS: Mon-FrI Tam-fipm, Sat. 8am-4pm central 

Name 

Company 


yes. Ship my OmniKeyri02 order(s|. I 
undeistand I may use It kx 10 days and 
M I wTtoh. may return It for foil piWwct 
cost refund I afree to pay for frei<hc 
both ways. 

CompetMMy Notea: Requires start* 
dard 5-pln circular connector as on 
most IBM siartdard computers and 
compatibles 

Northcate will accept COD and pur- 
chase orders from credit-worthy 
buyers for quanddesiotakrtc S^OO.OO 
or frcater. For quantfty prices phone 
our corporate headquarters 612- 
55>-07^4. 

fAX orders to 6I2-95M69S. 

* SHIPPING: Alev 5 daye for ordv 
p r n r raa hu ha f o r i di lpi in n t TTirrr 
after, shipments can be; 

■ UPS Ground add S7.00 ea.: allow 
2-3 weeks for delivery 

■ Overnicht Ak add S23.00 ea. 

■ Second Day Air add $l2.00ea 



Ship lo (Addrwea) 

CHy Stale 7ip 

Phone — 

Computer Elrand & lype 


1 QTY. 

ITEM 

SHIPPING 

TOTAL 1 


OmniKeyflOS IM.OO 

9 

9 


CTT 101 199.00 

9 

9 


AT&T 6300 9124.00 

9 

9 


PSf2 Models 
(add for ea.) 929.00 

9 

9 

*TOTAL OF OROER | 


9 


Prepaid amount ancloaed S 

Please charge to my; □ Visa □ MasterCard 
Card No. Expires 

Signature of Cardholder 

(My signature autftoruee a charge to my account 
for the above merchandiae prior to shipping to 
initiate processing of my order.) 
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Ventura Publisher Files Managed from the Inside 


HANDS ON 

by Edward Mendelson 


If you prefer the menu-driven 
gardens of Ventura Publisher to 
the command-line deserts of 
DOS. Desktop Manager will let 
you manage your documents in 
comfort. New Riders Publish- 
ing’s $99.95 program is de- 
signed to let workgroups keep 
track of complex publishing 
projects without leaving the 
Ventura environment. 

Desktop Manager offers 
three sets of functions, each a- 
vailable at the press of a hotkey: 
document control, file manage- 
ment. and timed backup. 

Document control lets you 
review or print a detailed revi- 
sion history of a Ventura docu- 
ment. It also gives you a list of 
all the document's component 
files and a list of the formats as- 
sociated with each tag in its 
style sheet. Users' initials are 
automatically attached to the 
files they work on. because 

Personal 

Measure 

Diagnoses 

Performance 

Bottlenecks 


HANDS ON 

by Winn L. Rosch 


When you start scheduling your 
coffee breaks to coincide with 
spreadsheet recalcs or database 
sorts, it’s time to think about up- 
grading your system for more- 
reasonable performance. But 
where do you start? Do you 
need a whole new system with a 
faster processor and memory, 
perhaps even a 386? Or would a 
fast hard disk be a better buy? Is 
your printing load heavy 
enough to justify the cost of a 
speedy laser printer? How can 
you know for sure? 


Desktop Manager makes you 
enter your initials each time you 
start a Ventura session. 

File management lets you 
move. copy, rename, or delete a 
document’s files while automat- 
ically making sure that Ventura 
knows how to find all the files it 


Personal Measure from 
Spirit of Performance will tell 
you. Unlike benchmaiic-testing 
programs, this $69.95 perform- 
ance-evaluation package does 
not quantify or grade the per- 
formance of a single part of your 
system. Instead, it monitors the 
software you run most often to 
determine which system re- 
sources are tapped most fre- 
quently and. therefore, in which 
area a performance improve- 
ment would be especially help- 
ful — microprocessor, disk, 
printer, or serial device. 

A TSR (terminate-and-stay- 
resident program). Personal 
Measure hides in the back- 
ground, tracking system func- 
tions through interrupt use and 
logging the calling program and 
time of each interrupt triggered. 
A separate analysis program 
tabulates the results and pre- 
sents an on-screen or on-paper 
graphical display of resource 
usage and a chart summarizing 
the results. The program some- 


needs. Timed backup does ex- 
actly that, in intervals of 5. 10, 
15, or 30 minutes and beeps a 
warning 30 seconds before it 
saves your work to disk. All this 
takes away only 9K of RAM 
from the memory available to 
Ventura, and it doesn't mess 


limes annotates possible prob- 
lems, such as fragmented files. 
With one look, you can identify 
the anchor holding back your 
system’s performance. 

Personal Measure'^ docu- 
mentation is exemplary. While 
the program is easy enough to 
use, you’ll probably want to 
read the instruction booklet for 
its discussion of the program’s 
operation, its evaluation of vari- 
ous benchmark tests (including 
those used by PC Labs), and its 
valuable performance-improve- 
ment hints. 

Incompatibilities proved 
few. Personal Measure and 
SideKick are not the best of 
friends (a point that is docu- 
mented). but because this is not 
the sort of program you’ll use 
every day, such shortcomings 
can usually be overlooked. 

Although recently updated 
to work with NetWare and Ban- 
yan’s VINES as well as Net- 
BIOS systems (the version 
number was not changed), Per- 


around with your Ventura con- 
figuration files. 

Choosing between Desktop 
Manager and its closest com- 
petitor. System Networic Archi- 
tects' VPToolbox Advanced 
Edition, a $149 file and docu- 
mentation manager for Ventura, 
isn’t an easy task. VPToolbox 
has powerful style-sheet-editing 
functions you won’t find in 
Desktop Manager. But Desktop 
Manager offers timed backups 
and revision-tracking for work- 
groups, and it can be used from 
within Ventura Publisher. De- 
pending on the functions you 
need, either program expertly 
performs tasks that Ventura it- 
self ought to know how to do by 
now. ■ 

LItt Price: Desktop Manager, 
$99.95. Requires: 8K RAM. 
Ventura Publisher 1 .1 or later, 
DOS 2.1 or later. New Riders 
Publishing, P.O. Box 4846, 
Thousand Oaks. CA 91359; 
(818)991-5392. 

CWVXE 432 ON READER SERVICeCAflO 


sona! Measure still needs a little 
polish. For example, the few 
extraneous numbers that occa- 
sionally appear in the status dis- 
play should be banished. 

Personal Measure can en- 
hance anyone’s diagnostics ar- 
tillery. While its price is mod- 
est, many people may still find 
it somewhat costly for analyz- 
ing a single setup. On the other 
hand , if you need to evaluate the 
performance of several or even 
hundreds of systems, you’ll find 
yourdollars well spent. ■ 
List Price: Personal Measure, 
$69.95 (5y4-inch disk); $74.95 
(3V2-inch disk). Requires: 256K 
RAM; floppy disk and hard disk; 
graphics adapter (Hercules. 
CGA, EGA. or VGA) for on- 
screen graphical display; HP 
LaserJet, Epson, or IBM 
graphics printer for graphics 
output; DOS 2.0 or later. Spirit of 
Performance Inc., 73 Westcott 
Rd.. Harvard. MA 01 451 ; (508) 
456-3889. 
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Desktop Manager lets you fine-tune the revision history of 
a document with major and minor revision numbers. 
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W hy waste time doing your finances? 
Quicken slashes time and efTort 
every month. . .perfectly organizes 
your finances. . .and provides instant insight 
into your money matters. 

Breeze Through Financial Chores 

Quicken takes the drudgery out of routine 
finances. It automates everything fit)m bUl pay- 
ing to bookkeeping. . .reconciliation to reporting. 
Quicken does in minutes what used to take hours. 

Quicken actually learns your regular bills 
and reminds you when to p>ay them. Just confirm 
payment amounts, and in seconds, Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for r ng. Or, pay your bilk using 
CheckFreer thi na* .on^ elKtronk payment 
system. And, Quicken keeps perfect records 
of all your handwritten checlu. 

A Bigger Picture with Smaller Efifort 
Quicken automatically organizes your 
finances. Imagine always knowing how much 
money you have. . .and exacdy where it% going. 
At the press of a button. Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow, Budget vs. Actual, Balance Sheet/ 

Net Worth, Job Costing, and more. 

Relax at Tax Time 

Stop dreading tax time. Quicken keeps 
important tax data at 
your fingertips auto- 
matically. In seconds, 
you can print an 
itemized list support- 
ing your deductions. 

Plus, Quicken links 
directly to top selling 
tax software like Turbo 
Tax* andJ.K.Lasser^ 

Your income TaxT 


• 1988 ** 


NEW VERSION 3.0 

FAR MORE THAN A CHECKWRITER 

Quicken is now even easier, bster, and 

offers 50 new features, including: 

• New credit card, cash, asset, and 
liability accounts for a complete 
financial picture. 

• Now combines information from all 
accounts into consolidated reports 

• New reports, including Tax Sum- 
mary and Net Worth/Balance 
reports... 

• New wallet-size checks 

• Variable monthly budget report 

• Dili import and export 

• Canadian dates and tax categories 

• Links with CheckFrce* the nation’s 
electronic payment system 


The World’s #1 Best Seller 

Quicken is the best selling business and per- 
soiul financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) 
says, ‘X^cken is about as 
good as software gets— , . 

powerful, Rftbrdable and ? iMiiim 
easy to useT Broadway * awTTo 
playwright (“Mamc") Robert 
E Lee remarks, “This astonishingly 
simple program. . .is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeepingr 

No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you’re up and 
running in minutes. That^ because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used. Quicken doesn’t 
change how you do your finances, 
only how /as( you finish them. 

Powerful Business Features 
Over half of Quickenls cus- 
tomers use it for small business 
bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R,A/P. payroll, jobs, 
clients, properties, and more. 


Try Quicken FREE for 30 Days 
Order from the coupon below, and if you're 
not completely satisfied for any reason, simply 
return it for a full no-questions-asked refund. 
So. why wait? Say good riddance to financial 
hassle, and order Quicken today. 

Send in tbe coupon, or call 
1-800-624-8742 U.S. and Canada. 


$5995 


sreaFiCATiONS 

Sqftww CoMpMlbibiv: bnporo from Check-Fice md 
ASCn Exports 10 ASCTU Locus* l-Z*)? Symphony.* 
Quatiro? Excel* 

HMctwwe Compodbility All IBM* PC XT AT* PS/2? and 
compaUbia with 32MCRAMandDOS2.0or 
Vforks with ynur printer and manltar, we guaianiee tt. 
Capacity. Unhmiicd number of bank accounts and 
uansacUons (subject 10 available disk space). Maxmiuni 
aoMMAts to S9.999.999 99 

Other Unhmttcd FREE technical support. Not copy- 
pratccttd-ChecksMcprespiirovcdbyaUfinanclallnstmi- 
Hom in the US. and Canada Sample checks and order 
form toi Quicken package. Also available Cor Macintosh and 
Apple n (leanue sets vary) 

ek eckr ter Qectionit Bill Piymcnt: f^ys afl bdts Wtarks with 
aB US. flnancud tnsdtwions Modem and software required 
Spectal o0cr availMiCe in the (]uickeD package A service 


Quicken is available at most computer and software scores 


IwanitotaygoodbyeiofifiancialhassleandcryQnicken 
I(r»naicaaq)letelysatis6ed,lmayretumiivrithln 30deys 
torahiBrefund (jmeken Version 3 Cor IBM wai co mpeoblea. US SS993. 
ifKlndes bee shippsng by air. (UliCorma rcstdena. please add sales tax 
For coupon orders. aOow 10 days Cor delivery (longer to Canada) 

Mr I Ms. / Mbs ! Mrs. / Dr. (please ctrcle) 

Name 

Addresa 




Quicken Wiston 3 and IBM and coaipatibles DSih'disk □S'A'disk 
Pre letted payment method (check one) 

O Check enclosed (no purchare orders or COD. please) 

□ Visa □ MasterCard □ American Express 

(jird No. Exp Date 


S40 University Avt 
Palo Alu>.CA 94301 


Or. call: l-800-624'8742inUS. 
and Canada for charge card orders 
Current (Quicken users: 

To upgrade, call the 800 number above 
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First Looks 


SmartWin: 
Better File 
Management 
For Microsoft 
Windows 


HANDS ON 

by Edward Mendelson 


SmartWin has almost all the 
smarts that Microsoft Windows’ 
MS-DOS Executive screen 
should have but doesn’t. Rom- 
berg & Romberg’s $79 file 
manager completely replaces 
Windows' standard menu with a 
screen that looks almost identi- 
cal to the MS-DOS Executive, 
until you notice that it lets you 
get a lot more done with a lot 
less work. 

SmartWin's main program, 
SEXEC.EXE (short for Smart 
Executive), brings the conve- 
nience of DOS file managers 
like X-Tree into the world of 
Windows. 

You can tell SmartWin to 
warn you before overwriting 
files, or you can make it refuse 
to overwrite a newer version of 
a file with an older one. It can 
rename directories, and it lets 
you view files or change their 
dates or attributes. It lets you 
move around your disk by shim- 
mying down a graphic directory 
tree and then using “accelera- 
tor” keys to jump back to the 
root with a single keystroke. 

Unlike the MS-DOS Execu- 
tive, SmartWin lets you limit the 
files listed on-screen by date or 
attributes, and it lets you sort 
them in all possible ways. It 
helps you make sense of sprawl- 
ing directories by automatically 
marking files whose extensions 
are listed in WIN. INI. When 
you've marked a group of files, 
you can launch an application 
that will automatically act on 
one or all of them. 

Compared to Wilson Win- 
dowWare’s CmdPost, Smart- 
Win has vastly richer file-man- 
agement functions. But where 
the two programs overlap, 
CmdPost is the more elegant. 



SmartWin displays disk and memory statistics, full 
directory data, and a graphic tree. 


For example, both programs let 
you add a list of selected appli- 
cations to their own menu, but 
only CmdPost can automatical- 
ly change to the application’s 
subdirectory before running it. 
If you manage files from DOS, 
stick with CmdPost. If you want 
improved file-management ca- 


HANDS ON 

by Lori Grunin 


The PC -SIC Library on CD- 
ROM perfectly illustrates both 
the possibilities and the pitfalls 
of filling a disk with 6()()-plus 
MB of data. For $495, you can 
have thousands of the PC-Spe- 
cial Interest Group's popular 
and little-known shareware pro- 
grams and templates to browse 
through and play with. That is, 
if you have the patience for the 
slow and clunky WordCruncher 
search interface, PC-SlG’s less- 
than-helpful program listings, 
and a CD structured for the con- 
venience of the seller rather than 
the buyer. 

The CD contains programs 
from 1 ,240 of PC-SIG’s floppy 
disks. Every type of software 
imaginable is represented — 
from popular categories such as 
word processors, databases, 
and utilities to esoteric pro- 
grams like font editors and 
curve-fitting software. Not ev- 


pabilities under Windows, get 
both. ■ 

List Price: SmartWin, $79. 
Requires: 16K RAM. Microsoft 
Windows. DOS 2.0 or later. 
Romberg & Romberg, 6938 Briar 
Cove, Dallas, TX 75240; (214) 
934-2025. 

CIRClE4MONREADeRSERVICeC*RO 


ery application may be as so- 
phisticated as its nonshareware 
counterpart, but there's certain- 
ly something for everyone. For 
$179, PC-SIG also offers the 
Personal Software Library CD- 
ROM, a scaled-down version 
that contains 365 of the best- 
selling PC-SIG disks. 

FYograms are conveniently 
organized into subdirectories 
according to the original floppy 
disk’s number. Thus, the indis- 
pensable utility CED, which 
usually comes on PC-SIG disk 
number 413, can be found in the 
directory 401_5()0\DISK()413 
on the CD. 

You have three ways to ac- 
cess information about the pro- 
grams. The menu-driven Word- 
Cruncher search program 
provides the most-sophisticated 
capabilities, allowing you to 
perform Boolean searches over 
the fully indexed file of program 
descriptions. PC-SIG also in- 
cludes its own categorical list of 
the software and a menu-driven 


Copy-Access program that 
switches you into your chosen 
program’s subdirectory. You 
can also treat the CD as if it were 
a big hard disk and poke around 
at will. 

Unfortunately, PC-SIG 
doesn’t make life as easy for the 
user as it could be. You can’t 
bypass the menus of Word- 
Cruncher's slow and RAM- 
hogging interface. Once you 
have finally located the desired 
program, there is no way to 
jump — much less jump quick- 
ly — to that program’s subdirec- 
tory . Y ou have to make a note of 
the disk number, exit Word- 
Cruncher. then use either DOS 
commands or the Copy-Access 
program to reach the directory. 

Furthermore, once the 
Copy-Access program has de- 
posited you in a given subdirec- 
tory, it terminates: you either 
have to restart it or type cumber- 
some path names if you’d like to 
browse through additional pro- 
grams. 

PC-SIG's listing isn’t partic- 
ularly well-thought-out either. 
It is composed of disk numbers 
and titles rather than program 
names and descriptions. For ex- 
ample, under the DOS utilities 
category you find “DOS Utili- 
ties #3.” While this method 
works for finding the larger 
shareware offerings, such as 
PC-Write, the smaller gems re- 
quire painstaking n inir g. 

If the programs were located 
in meaningfully named subdi- 
rectories, the flaws in these 
search utilities wouldn’t be so 
important. But the CD’s struc- 
ture precludes casual browsing 
with a simple DIR. 

If you like instant software 
gratification, you'll certainly 
appreciate having all these pro- 
grams at your fingertips. But if 
you don’t have the patience to 
sort out the good software from 
the bad and the ugly, get the PC- 
SIG catalog and order the pro- 
grams as needed instead. ■ 
List Price: PC-SIG Library on 
CD-ROM. Sixth Edition, $495. 
Requires: 256K RAM (384K 
RAM to use WordCruncher), 
CD-ROM drive with MS-DOS 
CD-ROM Extensions, DOS 3.1 
or later. PC-SIG, 1 030 E. Duane. 
Suite D, Sunnyvale, CA 94086; 
(408) 730-9291 . 
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PC-SIG Library Offers 
Thousands of Programs for 
Less Than 50 Cents Each 
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Cool, Quiet, Reliable Power. 



STANDARD 150 ^ 

Economical This UL approved, fully tested 
unit is one of the best generic 150s available. 
Ideal for basic s)'stems. 

SILENCER 15Q S129 

Ultra-Quiet Stop that irritating whine with 
the Silencer 150. Its large, low speed, West 
German fan keeps your system 5” to 15® cooler 
and 84% quieter. Virtually inaudible! Great in 
the executive suite or home office. 

TURBO-COOL 150 $149 

High Performance Upgrade your PC/XT 
with our popular, UL approved Turbo-Cool 
150. Its patented min fan, sloped-cover design 
keeps your sy’stem 25® to 40® cooler and 50% 
quieter. Prevents intermittent data errors and 
other heat-related problems. Meets the 
demands of a fully loaded system. 

TURBO-COOL 200 $189 

Maximum Performance Put AT power and 
200% more cooling under the hood of your 
PC/XT with our UL approved Turbo-Cool 
200. Its mn fans keep your system 30® to 45® 
cooler for maximum expandibiliw. Perfect for 
hot rod PG and Mini ATs! 


STANDARD 200 m 

Economical This UL approved, folly tested 
unit is one of the best generic 200s available. 
Ideal for basic systems. 

SILENCER 200 $149 

Lltra-Quiet Unrattle your ner^’es with the 
Silencer 200. Its high-efficiency, adjustable- 
speed fan offers 69% less noise with standard 
cooling. Quieter than most hard drives. Great 
in the executive suite or home office. 

TLTIBO-COOL250 $189 

High Performance Protea your investment! 
Upgrade your AT/386 with our powerful, UL 
approved Turbo-Cool 250. Its high-capacity, 
adjustable-speed fan keeps expansion cards, 
hard drives, and other valuable components 20° 
to 35® cooler for up to three times longer life. 
Perfea for a folly loaded system. 

TURBO 375 $299 

Maximum Performance The choice of PC 
professionals, our Turbo 375 is perfect for 
workstations and network file serv'ers. Includes 
line conditioning, independent regulation, 
external DC voltage adjustment, remote switch 
provision, enhanced cooling, UL approval, 
50,000 Hr MTBF, and 2-year warrantly. PC 
Magazine’s technical excellence finalist! 


CP160 $169 

Original Portable Upgrade Give your 
Portable greater reliability and 100% more 
power with our direct replacement CP 160. 
.Allows 286, 386, and hard disk upgndes. 

CD270 $249 

Oeskpro Upgrade TTte power user’s power 
supply! Our direa replacement CD270 gives 
your 8086/286/386 Desk'pro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect n0V/220V 2-year warranty. 


Our power supplies feature: 

• Full-rated power 

• UL/FCC compliance 

• I10\7220Vinput 

• 4 drive plugs (5 for Turbo 375) 

• Hea\y-dut)‘ components 

• Uiw output ripple 

• (HT (X-R SC protection 

• Installation instructions 

• Rigorous testing 

• l-year immediate replacement warrant} 
(2 years where noted) 

“You could buy cheaper no-name 
pow er supplies almost anyw here, but 
don’t. PC Power and (xwling's units 
arc better made and more reliable than 
annhing in the held.” 

PC/Computin^ 
January. 19S9 


SikncTT, T«l>ivCaaL umI Turbo wr ndmarboTPC Pover k Cooinf. Inc. 
Confaq amt Dnlipro art 


I III I d I ■III! I 1- 

Most orders shipped same day. We accept Visa, MC, COD or PO on approved credit. 


PC POWCH Sc CCaUNC.IMC, 

31510.\1ountainWay,Bonsall,CA 92003 • (619)723-9513 • FAX (619) 723-0075 
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Testify the CPU 
performanceypiice Miners. 



Precision High Performance 

All CPU computers offer super 
fast features at prices that have the 
competition grounded. 

Our 386 models include your 
choice of MFM or RLL 1:1 hard disk 
drive controller with caching, 1 6MB 
32 BIT memory on board and 
shadow bios/video RAM features, 
so they fly much faster than the rest. 

And they support virtually 
every popular operating system to 
give you top-gun power including, 
MS-DOS, PC-DOS, OS/2, PC-MOS, 
Xenix, PICK and many others. 

Custom Ordered 

Every order is filled according to 
your specifications. Add the options 
you need. VGA Deluxe, VGA, EGA 
color, or TTL monochrome monitors. 
Specify the disk drives of your 
choice— up to 2 gigabytes, and your 
system is ready to power up 
Authorized Novell LAN Systems 

^ NOVELL 

GOLD-AUTHORiZEO DEALER 

Since we're also a Novell Gold- 
Authorized Dealer we can offer 
you an entire turnkey network 
package that will take off straight 
out of the box. 

And our staff will provide design 
planning and technical expertise 
to keep it flying. 

Choose from Arcnet, Token Ring 


or Ethernet. We can even gateway our 
PCs to your IBM mainframe. 

Call now for 'a free estimate. 

Made in the U.S.A. 

All our computers are fully as- 
sembled, burned-in and tested be- 
fore they lea ve our California factory. 

And since we design and 
manufacture the main system 
board domestically, we can offer 
a warranty that's longer than 
any other company— a full 1 8 
months on the system board 
along with an optional one year 
on-slte service contract 
covering the entire system. 

Unlimited Free Support 

If you need assistance, our 
trained technical staff is on duty to 
assist you. 

And our sales technicians can 
help you plan your system and pre- 
pare a quick quotation by mail, fax 
or phone. 

Factory-Direct To You 

We can offer better features at 
the best performance/price pack- 
age because we sell factory-direct, 
SO there’s no middleman. You get 
the quality and features you want, 
and savings, too, because there’s 
no reseller markup, 

30 Day Money Back Guarantee 

Our systems are installed and 
running at thousands of satisfied 



customer : 
across America. We guarantee you’ll 
be satisfied, too. If for any reason 
within 30 days you're not, simply 
return the system for a full refund of 
your purchase price. Call toll-free 
and order now. We’ll take you up 
above the rest. 

( 800 ) 824-2936 

(In California I (800)662-61 1 1) 
FAX ORDERS: 1(818)960-2926 

Computer 
Products 
United 

Customer's Choice Since 1984 
12803 Schabarutn Ave., Irwindate.CA 91706 
InquiDK (8t8)338-59S9/Technical support (818)614-2367 
Sates. Mon-Fn 7am tobpm/Sat lOam to3pmPST 
C iWComputef ProductsUmied AUnghisreserved Pnctngandsysiem 
conTiguratiofisaresubieclloclungewiinoul nolKe 





First Looks 


HiJaak 
Converts 
Graphics 
Files from 
One Format 
To Another 


HANDS ON 

by Robin Raskin 


Someday target application pro* 
grams will easily be able to ac* 
cept graphics in all file formats. 
Until that day comes. Inset Sys- 
tems’ HUaak will let you trans- 
late images from one format to 
another. 

HUaak handles conversions 
to and from .PCX, TIFF, .MSP, 
CompuServe .GIF, .CUT, 
•IMG, and .WPG. This versa- 
tile $149 graphics-translation 
engine also converts files to and 
from bitmapped Amiga (IFF) 
and MacPaint (MAC) files. 

But that's not all. HUaak 
can grab any screen image and 
convert it to 300-dot-per-inch 
(PCL) LaserJet format. (If you 
want to view a captured screen 
or modify its size and color, 
you’ll have to buy HUaak bun- 
dled with Inset, a second pro- 
gram that duplicates HUaak's 
screen-capture capabilities but 
adds editing functions.) It can 
convert HPGL to bitmapped 
formats and can output (but not 
accept as a source) Encapsulat- 
ed PostScript (.EPS) files. 

Although HiJaak does not 
support conversions to or from 
.CGM (Computer Graphics 
Metafile) or SCODL (Matrix’s 
film-recorder format) — the 
dominating standards in 3Smm 
graphics — it does handle con- 
versions to and from a number 
of popular PC fax board file for- 
mats. Another useful conver- 
sion feature lets you grab ASCII 
text screens and substitute Hi- 
Jaak's own object-oriented 
font, which will give your text a 
typeset-quality look. 

Whether you use its batch 
mode or simple pop-up menu. 
HUaak is very easy to operate. 


You specify the current format 
in Column A and the destination 
format in Column B. The RAM- 
resident screen-capture pro- 
gram is well-behaved, and the 
batch mode offers you some 
handy maneuvers. 

Although it is easy to use, 
HUaak won’t make the conver- 
sion process error-free. The 
success of a conversion can de- 
pend on how much the user 
knows about the file format and 
how much a particular format 
varies from a graphics standard. 
For example, my target applica- 
tions did not recognize some 
conversions to .PCX format. 
According to Inset Systems, its 
.PCX format includes color pal- 
ette information that some ap- 


plications can't handle. In addi- 
tion. the colors of the Harvard 
Graphics screens that 1 captured 
were altered after HUaak con- 
verted them to .PCX and .EPS 
formats. 

But when conversions go 
smoothly, the program is a mi- 
nor miracle. If you’re tired of 
using four-letter words to de- 
scribe three-letter file exten- 
sions, HUaak is worth a try . ■ 
List Price: HiJaak, Version 
1 .1 B, $1 49; $1 99 with Inset. 
Requirements: 256K RAM; 
CGA, EGA. VGA. or Hercules 
graphics board; DOS 2.0 or later. 
Inset Systems Inc., 71 
Commerce Dr.. Brookfield. CT 
06810; (203) 775-5866. 
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To insert a biock into a drawing, you seiect the desired 


biock from Block Ubrarian’s menu screen by using a 
mouse or digitizer and then drag it into place. 


Block Librarian Retrieves, 
Stores Biocks for AutoCAD 


HANDS ON 

by Jeff Prosise 


One of AutoCAD's niceties is its 
ability to create blocks, or col- 
lections of objects grouped to- 
gether to form a compound ob- 
ject. Once you assign a block 
name to a group of objects, you 
can use that name to insert the 
block into a drawing, thus creat- 
ing a library of reusable objects 
and speeding the creation of the 
design. 

But aside from blocks that 
have already been inserted into 
the current drawing at least 
once, AutoCAD won’t give you 
a list of block names to choose 


from, which makes things diffi- 
cult if you want to add a block 
but have forgotten its name. 
SoftSource’s Block Librarian 
will help you out. The $495 
block storage-and-retrieval sys- 
(em for AutoCAD. Releases 9 
and 10, takes the guesswoilc out 
of selecting blocks by letting 
you interactively choose them 
from on-screen menus. 

Block Librarian offers you 
two ways of selecting a block. 
You can pick an image from a 
table with a mouse or digitizer, 
and then drag it into place. Or 
you can pick a description of a 
block from an attributes menu. 
This method lets you choose a 


block not on its appearance but 
on its attributes, which is Auto- 
CAD's term for free-form tex- 
tual information that is attached 
to a block. Selecting a block by 
its attributes is useful when two 
or more blocks are so similar 
that they are hard to distinguish 
by sight. Block Librarian also 
lets you assign descriptive attri- 
butes to a block with an attribute 
editor, but those attributes must 
conform to the editor's format if 
they are to be usable by the pro- 
gram. 

Block Librarian uses a pair 
of new commands, BL and 
BLA, to deliver these enhance- 
ments. The BL command brings 
up a 10 by 10 array of squares 
representing 100 library pages 
with space for 100 blocks each 
(resulting in a maximum of 
10,000 blocks per library), and 
then prompts you to pick a page. 
After you’ve chosen the block 
you want. Block Librarian 
brings you and the block back to 
the same point in AutoCAD 
you’d have been at had you 
gone the conventional route, 
typing INSERT and entering a 
block name. You use the BLA 
command to select a block by its 
attributes. 

You can expand Block Li- 
brarian by adding new blocks, 
which are defined the same as 
they are in AutoCAD and as- 
signed a menu cell. A utility that 
comes with the program helps 
you update the screen menus. 

Block Librarian can also 
work with AutoCAD block li- 
braries sold by third-party sup- 
pliers. Unfortunately, the pro- 
gram itself comes with only a 
handful of blocks. In light of the 
relatively high price that Soft- 
Source is asking for the pro- 
gram. the company might have 
thrown in a few hundred electri- 
cal or architectural symbols. 
Still, if your use of AutoCAD is 
block-intensive, the time Block 
Librarian will save you and the 
convenience it will add easily 
justify the cost of the program. ■ 
List Price: Block Librarian, 
Release 10.0, $495 (U.S. and 
Canada), $695 (intemationai). 
Requires: AutoCAD, Release 9 
or 1 0. 640K RAM. DOS 2.0 or 
later. SoftSource, 301 W. Holly. 
Bellingham, WA 98225; (206) 
676-0999. 
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Test Drive 

2200 

ADOU 


Ilkistiator/Windows 

40900 

ALMM 


Pagemakec 

49900 

ALPHA 


Alpha/Fouf 

31900 

AMBOICAM SMALL BUSINBSS 

Design Cad 

i59.ra 

Design Cad 30 

APPUMISB 

209 00 

Perfect Addition 

39ra 

1 

! 

1 

■ 

M 

PizazzPlus 

8900 

AIirrON-TATB 


DBase IV 

499 ra 

Framewoitlll 

4S5W 

DBase III Plus 

45500 

Mastergraphics 

29500 

Multimate Advantage II 

29500 

ASK SAM 


Ask Sam 

17900 

AUTOOBSN 


AuTosketch20 

95.00 

■ANNBO BLUB 


OrgPlus 

55.00 

BLOC PWOUSHtNO 


Fumtool 

55.ra 

BLAISB 


Turbo C Tools 

R2X 

Turbo Power Tools Plus 

92X 

fu^C 

99X 

Turbo Pascal 

H9X 

Turbo C Pro 

1b9X 

Turbo Pascal Pro 

1K9.X 

Ckidttro 

165X 

SxtekckPkis 

I35X 

T ixtxi Assembler/Debugger 

99X 

Paradox 

4/9 X 

OOUOOANl 


1 Dir Hus 

49X 

BOtOOBWAY 


FastTrax 

35.x 

BOOOBOOUND 


Print Shop 

39X 

Mem^Mate 

4SX 

■ueBBi ■■■■ 


D6Fast/tX)S 

X.X 

BVTTOMWAM 


PC File 06 

69X 

CAUPOONIA SCIBUmnC 

Brammaker 

79X 

CBMTBAL POINT 


PC Tools Deluxe 

79X 

Copy II PC 

2SX 

OIAMNSIJHAMK 


Quick Schedule Plus 

49X 

CHBONOS 


Who-What-When 

119X 

CLABNNf 


Professional Developer 

409.x 

COMPUTBO ASSOCIATBS 

Supercalc5 

319X 

Superprofoct Expert 

455.x 

CONCBNTBIC DATA 


R & R Report Writer 

IX X 

COM 


Corefast 

79,X 

COOSSTAUC 


Crosstalk Mark 4 

1Z5X 

Remote2 

XX 

DAC 


Lucid30 

mx 

DAC Easy Bonus Pack 

USX 

DAC Easy Accounting 

59X 

OlATABASa 


Dataeaee40 

4XX 

OATA8TOOM 


Procomm Plus 

49 X 

DBLOINA 


Perform 

172X 

DBLTA TBCHNOLOOY 


Direct Access 

55X 

DMITAL BBSBABCH 


Gem Artline 

7R5X 

Gem Draw Plus 

179X 

DMITALM 


Smalltalk V286 

USX 

OVNAMK MiCBOPOOCBSSOO 

PC Anywhere III 

XX 

BLBCTWONIC ARTS 


Mavis Beacon Teaches Typing 

3S.X 

Deluxe Paint II 

XX 

BPVX 


California Games 

25 X 

nPTH 0BNBRAT1ON 


FastbackPlus 

1XX 

FOOMWrOOK 


Formworx w/Fill & File 

XX 

POX 


FoxbasePlus 

1XX 


PUNK 

Sideways 

Airways 


QOOSII 

OBMBIIIC 

Generc CAOO Level 3 

•IBSOM 

Spinrite 


VCache 

HAVBirrMB 

Interactive Easy Flow 
fM 
DOS 4 01 
Oisplaywdte (V 


101 Macros For WordPerfect 

iMswr 

Inset Plus 


Go Script 
Go Script Plus 


Header Rabbit 

LOTUS 

Agenda 
Other Products 

MATNSOPT 

Mathcad 

MICA 

Maruging Your Money 


Carbon Copy Plus 


4200 

6500 

3900 

16900 

5000 

4500 

11500 


8500 

10500 


269 00 

2500 

27500 

Call 

215.00 
11900 

115.00 


Windows Graph Plus 
Designer 


mCMOLYTICS 

Gofer 

MKUOPIIOSI 

FlSStealltiFiglTter 

MKItOIMai 

RBaseForDOS 

■IMDSCAM 

Balanced Power 

MULTISOPT 

PC Kwik Power Pack 


Qutckbasic 
QuickC 
Windows 286 
Windows 386 
Excel 

Maao Assembler 
C Compiler 
Word 

Flight Simulator 


SoftbrTes286 

MAIVr ~ 

Clipper 

MSWI 

Graph-ln-The-Sox 

■tiim 

Willmaker 


TimeslipsHI 

piovni. 

Agreed Net 2-15 
Other Products 

OUTL 

Guide 


67 00 
13500 
24900 
9900 


3500 
43900 
75 n 
3500 
169 00 

189500 

Call 

169.00 

12900 

13900 

5500 

23500 

26500 

20900 


Norton Utilities 590 

Norton Comtriander 520 

Norton Utilities Advanced 890 

POLAINS 

Packrat 265.0 

PItiaSIOM SOPTWAM 

Supert^4 4990 

PIMP SOUfTlOMS 

Disk Technician Advanced 119 0 

PUIMTUM 

Pnmeiime 690 

puoxuimr racNMOLoar 

Chocs Words 65.0 


VP Planner Plus 

PATTON A PATTON 

Flowcharting II Plus 

PAUL MAC! 

Mace Utilities 


Cmpite Aceting W/Oata Qury 

PSMOPT 

lie 

Smanerm240 

PINSONICS 

Ultravision 
See More 1-2-3 


PIMTSCH 

File Organizer 


Copywrite 

OUALITAS 

386ToTheh4ax 

OUAinVlIMCK 

Desqvww 

QEMM386 


145.00 

5500 


Giammatiklll 


Hightwriter 

MX 

Colorix VGA Paint 


Opus One 


27500 


AMI 129.00 

SANTA CMIX 0PBIIAT10NS 

SCO Operating System 286 405 00 

terroN 

Protect Scfwdulw 4 429 n 


leisure Suit Larry #2 3200 

Kings Quest IV 3200 

Space Quest III 3900 

I NiON « SCHUSTtN 

Webster Prd Thesaurus 79 00 

SOPTNLONB 

Mirror III 55 00 

SOPTUMK 

Disk Optimizer 4500 

SOPTWAIIB DfiraCTKNIS 

PrimO 89 U 

SOPTWAMK MASTBPS 

Flash 49.00 


289 00 
7900 
99 00 


Brief 

SPBCrmiM HOLOBVTi 


HarvardGraphics 
PFS 1si Publisher 
PFS 1st Chocs 
PFS 1st Graphics 
Pidessional Write 


55X 

Tetris 

24.x 

Felcw-AT 

32X 

42X 

BTfC 



Statgraphics 

5X.X 

49X 

STOOAOB DIMRNSN7MS 


Speedster 

XX 

4XX 

SUBLOOIC 



Jet 

32X 

XX 

Scenery Disks 

STHANTBC 

Cal) 

79 X 

Q&A 

229X 


Hotshot Graphics 


149.00 


SVSTmS COMPATIBILITY 

Software Bridge 7900 

TNB8B D ONAPMICS 

Perspective Jr 109 00 


32.00 


Publish lt< 125 00 

TRAVBUNq SOPTWAM 

Laplink III 85 00 

Viewlink 89 00 

TUBSO POWBB 

TurtloBTreeFiler 79 00 

TurtnPrdessional 79.00 

UNISON MTOBLO 

Printmaster Plus 

VBBSASOPT 

DB ManV 

WNITBCIIANB 

Brooklyn Bridge 

WOLPNAM MSBABCH 

Mathematca 386 


7500 


WordPerfect 
Word Perfect Library 
Word Perfea Network 


23900 
69 00 
35500 


Wordstar Professional 5.5 239.01 

FAX YOUR 
ORDER! 
( 818 ) 

347 - 
9977 


Ventura f\iblisher 
Xerox Presents 

XOB 

NFL Challenge 


Xtree Pro 


Publishers Paintbrush 

HARDWARE 

AC8B 

Cotitputers 

ABTMSBABCN 

5251/11 Enhanced 
SixPak Plus64K 

ATI 

VGA Wonder 256 

BILKIN/DATASPBC 

Cables/Switchboxes 

CENTRAL pourr 

Copy II Option Deluxe 


Ruby Plus 

BLRAR 

IPS1100 Power Backup 


Internal 2400 Modem 
Computers 

PIPTM ABNBBATION 

Logical Connect ion5l2K 

HAYBS 

Smartmodem2400 

HEWLETT PACKABO 

Font Carvidges 

IBC 

AT Replacement Battery 


51900 

31900 


Call 

59900 

12900 

33500 

Call 

11900 


149.00 

Call 

529 00 

449 00 

Call 

1950 


Above Board Plus 5I2K 
Coprocessors 

KENSINOrON 

Masterpiece Plus 

KBYTRONIC 

KB10I Plus Keyboard 

KVB 

Genius Mouse 

LOWTBCM 

ScanmanPC 
New logimouse 

MKBOSOPT 

Bus or Senal Mouse w/Peint 

MKROSPEBD 

Fast Trap Serial 

MOUSI SYSTEMS 

Bus or Serial PC Mouse II 

NBC HOME 

Multisync 30 

ORCHID 

Pro Designer VGA Plus 

PANASONIC 

KXP1124 Printer 

PARAmSB 

VGA Plus 



2400 External Modem 


Hard Disks 

SUMMAORAPHICS 

Summasketch Pius 1 2i 1 2 

SYSOBN 

Bridge File w/adaptor 

TOSHIBA 

Printers 

TOUCHBASB 

Worklpocl 2400 Modem 
Worldpon 2496 Fax Modem 

VIDBO 7 

VramVGA2S6K 



Wo Ship to 
AFOAFPO 
PO 

Boros 


WE 

WELCOME 
CORPORATE 
ACCOUNTS AND 
INTERNATIONAL 
ORDERS 


ORDERS CALL 800 733 3888 


>- IMMEDIATE SHIPMENT ON PURCHASE 
ORDERS FROM GOVERNMENT AND STATE AGENCIES. 
CITIES. COUNTIES. SCHOOL AND UNIVERSITIES 
> Prices subject to change without notice and while stocks 
last. > We Ship the latest versions. > We accept Visa. Master 
card. American Express. > 2% Surcharge on American Express. 
> Please call (818) 347-9400 for an Authoriralion # for delective goods or 
your return will not be accepted. > Due to copyright laws we cannot take 
back any software where the seal has been broken. > minimum shipping 
per Item, less on bulk orders. > ^ Blue Label shipping. ^.50 C.O.D charge 
> Heavier items are charged accordingly. > We do not guarantee compatibility. 
> Call for prices lor any software Item not included in this ad. > Order desk open 7 a.m. 
toSp.m. IPST). Saturday 10 a m. -2 p.m. (PST). > P.O. Box lOSM.Canoga Park. CA 91309. 
Showroom: 7959 Deering Ave., Canoga Park. CA 91304 > Customer Service 818 347 9400. 

General OHice347 7500 
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New&Improved 

News of Announced Products and Upgrades 


HOT PROSPECT 


PORTABLE ETHERNET ADAPTER PLUGS INTO 
PARALLEL PORT 

Xircom launches the first of its planned connectivity products with the $695 Pocket Eth- 
ernet Adapter. The unit, especially useful for laptop and portable computer users, plugs 
into any parallel printer port and connects an IBM or compatible computer to an Ethernet 
or IEEE 802.3 local area network. 

The Pocket Ethernet Adapter has a data-transfer rate of 1 0 megabits per second and 
includes a Loopback self-test capability. Currently, two models of the unit arc avail^le; 
one for Thin Ethernet applications and another forexiemal MAU applications, including 
Thick and Twisted Pair Ethernet. 

Both adapters weigh just S ounces and measure 0.85 by 2.45 by 5. 15 inches (HWD). 
On-boaid memory consists of an 
8K network buffer (expandable to 
32K) and 256-bit EEPROM con- 
figuration storage. Drivers for 
Novell's NetWare. Versions 2.0 
and 2. 1 . are also included. 

List Price: Pocket Ethernet 
Adapter. S695. Xircom. 22231 
Mulholland Hwy., #1 1 4, 



Woodland Hills. CA 91 364; (81 8) 
884-8755. 
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The Pocket Ethernet Adapter from Xircom 
plugs into any parallel printer port, 
facilitating easy Installation and removal. 


Budget Express Adds Spreadsheet 
Outlining to Lotus 1 


Math Coprocessors 
Provide Alternatives 
To 80287, 80387 


NEW 


Jumping into the tiny numeric coprocessor 
market that's currently composed of Intel's 
mainstream products and expensive, power- 
ful coprocessors from Weitek, Integrated 
Information Technology now provides us- 
ers with 80287 and 80387 coprocessors that 
offer faster performance than their Intel 
equivalents, for the same price. 

The IIT-2C87 and the IIT-3C87, both 
CMOS devices, are plug and code compatible 
with the Intel 80287 and 80387, respectively. 
Since they require fewer clock cycles to per- 
form the same operations, the irT‘2C87 is al- 
most 2(K) percent faster, and the irr-3C87 is 
50 percent faster than the competition, ac- 
cording to the company. 

In addition, the 1IT-2C87 includes extra 
functions from the 80387 instruction set, such 
as IEEE COMPARE, IEEE REMAINDER, 
and a larger range for transcendental func- 
tions. It can operate at clock speeds of 10 or 
20 MHz; the HT-3C87 comes in 16-, 20-. and 
25-MHz versions. 

Ust Price: IIT-2C87. $299-379; IIT-3C87, 
$499-799 Integrated Information Technology 
Inc., 2540 Mission College Blvd., Santa Clara. 
CA95054: (406) 727-1885. 
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Integrated Information 
Techrtotogy’a numeric coprocessors 
are plug compatible 
wHh Intel’s 80387 


NEW 


For those who use Lotus 1-2-3 primarily to 
create budgets, plans, forecasts, or other fi- 
nancial applications. Symantec’s The Budget 
Express [nxnnises to make the job go a whole 
lot faster. The $149 Lotus 1-2-3 add-in, 
which is being marketed jointly by Symantec 
and Lotus, supports Releases 2.jr of /•2-J. In- 
corporating Symantec's spreadsheet-outlin- 
ing capability. The Budget Ejq)ress allows us- 
ers to work on any 1-2-3 spt^sheet as if it 
were an outline. 

You can define specific hierarchies of data 
within a worksheet, collapse and expand col- 
umns and rows, and maintain complete con- 
trol over the depth of detail 
V \ view. With a 

^ ^ ^ ^ ’ single keystroke, you can 

collapse a full spreadsheet 
to show just general subto- 
tals and summaries. To 
conserve memory. The 
Budget Express saves the 


2-3 

contents of hidden cells to disk; also, the add- 
in directly supports extended memory. 

The Budget Express also offers goal track- 
ing, a feature invaluable when it comes to 
modifying a budget. An on-screen ’’score- 
board" displays both current and target val- 
ues, thus allowing the user to view the effect 
of his changes instantly. Symantec has incor- 
porated commonly used functions, such as to- 
tals, percentage change, and running totals, 
into menu choices. 

The package can also consolidate dissimi- 
lar spreadsheets by matching rows and col- 
umns, labels and locations, or by following 
the user's own specification. When creating 
spreadsheets, the Budget Express can auto- 
matically fill in projected dates as column 
headers. 

List Price: The Budget Express. $149. 
Requires: 64K free RAM, Lotus 1-2-3, 

Release 2.X, DOS 2.0 or later. Symantec 
Corp., 10201 Torre Ave., Cupertino, CA 95014; 
(408) 253-9600, (800) 635-6867 (orders). 
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and 80287 chips. 
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New & Improved 


‘American Mitac Offers 
Micro Channei 
386SX-based System 


NEW 


With Intel’s 386SX chip rapidly becoming an 
attractive and cost-effective alternative to 
both its aging cousin, the 286, and its power- 
ful older brother, the 386, many PC vendors 
are rushing to bring new SX-based machines 
to maricet. American Mitac Corp.’s $2,995 
Mitac MPS2386 offers a new twist; featuring 
Micro Channel architecture, it is one of the 
first machines to compete directly with IBM's 
new PS/2 Model 55. 

The Mitac MPS2386, in its standard con- 
figuration. comes complete with I MB of 100- 
nanosecond RAM (expandable to 8MB); a 
1 ,024 by 768 enhanced Super VGA graphics 
adapter; six expansion slots; parallel, serial, 
and mouse ports; one 3'/2-inch 1 .44MB flop- 
py disk drive; and MS-DOS 3.3. The compa- 
ny also offers OS/2. 

Also available as options are 3 '/ 2 -inch 40- 
and 1 00MB hard disks, retailing for $650 and 
$1,375. respectively (a disk controller lists 



American Mitac’s 386SX-based 
MPS23S6 computer features Micro 
Channel architecture. 


for an additional $69). Both disks are In- 
stalled internally, leaving room for two half- 
height 5y4-inch storage devices. 

List Price: Mitac MPS2386, $2,995. American 
Mitac Corp., 41 0 E. Plumeria Dr., San Jose. CA 
951 34; (800) 648-2287. (408) 432-1 506 (in 
Calif.). 
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FaceCard Faciiitates 
Background Fiie 
Transfers 



What do you do when it absolutely , positively 
has to be there overnight? The $699 FaceCard 
will let you send and receive documents, 
data, or any other sort of information auto- 
matically, without PC power. 

Face Technologies’ communications 
board fits into any slot on an IBM PC or com- 
patible machine. The software allows you to 
schedule data transfers for designated times. 
An independent power supply enables back- 
ground transfers, and the 256K on-board 
RAM stores the data until you are ready to 
download it to your hard disk. Transmission 
takes place via a 1 ,200- or 2,400-bit-per-sec- 
ond Hayes-compatible modem. 

Since the data sits in memory, unautho- 
rized users cannot access your hard disk, even 
if the PC is part of a netwoilc. The 8-bit board 
uses a 6-MHz processor and a continually re- 
charging DC backup battery to protect data 
from loss or damage during a temporary pow- 
er failure. 

List Price: FaceCard. $699. Face 
Technologies Inc., 371 1 Plaza Dr., #1 , Ann 
Artx>r. Ml 48108; (313) 662-8008. 
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OS/2 Presentation Manager Toolkit — ^The $500 toolkit includes all the 
software and documentation needed' for Presentation Manager application 
development. It coasists of Softset, a collection of graphical tools for PM; 
four OS/2 Presentatiem Manager books; hypertext-based QuickHelp 
documentation; 3MB of sample code; and 2 hours of Microsoft OnLine 
electronic support. Each is also available individually. Softset retails for 
$150 and includes a dialog box editor, font editor, icon editor, and resource 
compiler. The books. Volumes 1 through 3 of the MS OS/2 Programmer's 
Reference Library and Programming the OS/2 Presentation Manager, by 
Charles Petzold, range in price from $19.95 to $29.95; and the sample code 
and QuickHelp <m-line documentation are available as a package to Softset 
owners for $150. Registered owners of the 


3D users may upgrade to the new release for $35. American Small Business 
Computers. Pryor. CNda4 (918) 82S-4844. 

BRIEF for OS/2 — BRIEF, the program editor from UnderWaie. is now 
available for OS/2. Hie new release, BRIEF for 08/2, contains all the 
features of its DOS counterpart, plus a few new ones. The package allows 
users to edit a program in the foreground while their compiler runs in the 
background under BR/£F'scontrot. Ifa compiling error occurs. BR/£F will 
alert the user and display both the error me.ssage and the offending line of 
code. The new release also features a C-Iike macro language syntax, in 
addition to the Lisp-like syntax found in the DOS \tts\on. BRIEF for 08/2 
is a character-mode aj^lication and has a retail 
jwice of $195. Owners of BRIEF for DOS can 
upgrade for $145. UnderWse Inc., Boston, Mass.; 
(800) 343-7308; (617) 267-9743 (in Mass.). 

Maplrtfot VersMHi 4.0— The latest release of 
Mapinfo's desktop mapping package supports 
Novell's NetWare-based LANs, allowing multif^ 
users to simultaneously access maps and data. 
Each user can create separate overlays for a 
common map, while file lockiiig and edit-transaction 
files protect data integrity. The package also 
contains a number of new features, including a 
dat^»se of 5-digit ZIP codes, user-defined symbt^ 
and ictms, an extended character set suitable for 
forei^-language applications, auto-save, and ten 
CONTINUES ON PAGE S6 


earlier OS/2 Programnier’s Toolkit can upgrade 
to the complete Presentation Manager Toolkit 
for $2(X). Microsoft Corp., Redmond, Wash.; 
(206) 882-8080. 

De^gnCAD SD^ Version 2.1— -American Small 
Business Computers has added more than 50 
new commands and a number of speed 
improvements to its PC-based CAD system, 
including Boolean operators. auttMnated slide- 
show pnxkicticn, enhanced zooming and shadii^ 
simulation of multiple light sources, improved 
mouse and hardware support, and the ability to 
create complex surfaces by use of patching and 
Webster algorithm blending. DesignCAD SD, 
Version 2.1, retails for $399. Cunent DestgnCAD 



Version 2.1 of DealgnCAD JDfeatures new 
shading and zoom capabilities. 
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BORLAND’S PARADOX 3.0 



InfoWorld, April 10, 1989 


The bottom Hne is 8.9 


InfoWorld magazine tested 
and compared multiuser databases. 
With a bottom line score of 8.9, 
Borland’s new Paradox® 3.0 beat 
the well-knowns and unknowns 
hands down. 

So read what InfoWorld' s 
Report Card says about relational 
databases— and if you’d like to try 
Paradox 3.0 first, there’s one more 
thing you can do. 


Call 800-345-2888, ext. 100. 
We’ll send you a free Trial Version 
of Paradox 3.0 
and a reprint 
of InfoWorld’s 
multiuser data- 
base review. 


BORLAND 



Code: MP64 I Hfpnnitd with permitsitm from In/oWorU. Paradox is a regisitrtd tradetaark of Borland InUmalionat. Copyright *1989 Borland International. Inc. All rights reserved. Bl 1326 
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New & Improved 


THE MOST 
POWERFUL 
HAND SCANNER 
IS HERE NOW! 



G 

E 

N 

I 


RCATEST TO SCAN 
LARGE IMAGES, 

up to 11* X 14" in 3 scans. MERGE 
Info one distortion free Image. 

XCELENT COMPATIBILITY 

nFF, CUT. IMG. MSP, OCR, and PCX 
file fortnats 

UMBER ONE IMAGE EDITOR 

Powerful ScanEdIt II lets you Edit. 
Condense. Zoom, of Miitof. 

MPRESSIVE MULTI-WINDOW 
SCANNING 

Ouerfoy/overfap Images and text. 
Edit each Image before merging. 


u 

s 


NMATCHED PRINTER 
SUPPORT 

Print true to size images on dot 
matrix or laser printers 

UPERIOR SCANNING 

Real time display, largest scan 
buffer of any hand scanner. 


INCLUDES: 

• G&4000ScarTn»rand 
Cor4rol«r Cord 

• ScarrEdtt II Soltwore 

• Dr. Genius Software 


FEATURES: 

• Read Wldlh 1 05mm 

• Resolution lOCMOO DPI switch 
selectible 

• 32 levels of Gray scale 

• Adlustoble bd^tneu 

• EGA. Hercules 
displays 

• For IBM PC/XT/AT. PS-2/25 ft 
30 ft compatibles 

• DOS Version 3. 640K RAM. 
Mouse required 



CHOOSE THE BEST. GS4000 - 
Only $279.00 

MAKE YOUR GENIUS 
DECISION TODAYI 


12675 Colony 
China CA 91 710 
TE: (714) 590-3940 
FAX (714) 690-1231 
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Portable Hard Disk 
Compatible with 
Any Computer 


NEW 


A hard disk is a great convenience for any PC 
user, but for many laptop computer owners 
it's been a convenience hard to come by. 
Weltec Digital's Portable Hard Disk (PHD), 
a $! ,000 battery-powered portable hard disk, 
claims compatibility with any system, be- 
cause it connects through the computer's RS- 
232 serial port. 


CSJKg-Tfc 

• • 


The 20MB Weltec Portable Hard Diak 
connects through your computer’s 
RS-232 serial port. 


The 20MB PHD uses MFM encoding and 
has a 14: 1 interleave. Average access time is 
CONTINUES ON PAGE 59 
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CONTINUED PROM PAGE 54 
uddititHial fiTnts. The package retails 
for $750, and a complete array of 
digitized map.s are available 
separately, ranging in price from 
$95 to S2.000 each. Addiik>nal node 
pack.s cost $595 each and a set of 
three retails for $1,195. Current 
Mupinfo users who are on support 
can receive the new version free of 
charge. The suppL>n contract Ls $295. 
with a yearly renew al fee of S 195. 

Maplnfo Corp.. Troy. N.Y.; iKtXM 
FASTMAP, (5 1 8) 274-8673. in N.Y. 

The New Print Shop— The latest 
incarnation of Broderbund’s The 
Print Shop features greater graphics 
flexibility, including higher resolution: multiple images per page: the ability to place graphics 
anywhere on a page: flipping, re.sizing, and centering capability: and WYSIWYG page preview. 
Broiierbund ha.s also integrated the calendar creator from The Print Shop Companion into The New 
Print Shop and added mouse support. The Print Shop lists for $59.95. Current users may upgrade 
for $20: if you upgrade within 90 days of original purchase, the upgrade is free. Broderbund 
.Software, San Rafael. Calif.; (415)492-3200. 

0% erl)ri% e 2 — ^Tlte latest release of OverDrive Systems’ docunK’ni-avscmbly add-on for WordPerfect 
features two new options: MergeLink. which imports data directly from dBASE. ASCII, or word 
processing files: and Data Diary, a buih-in data filer. OverDrive 2's other enhancements include 
pop-in panigraphs and memo fields, and the package allows for a greater number of fields per 
document, 'fhe package ships w ith OverDrive’s General Business Series of prefiirmattcd templates 
and forms. OverDrive 2 is available for WordPerfect 4.2 and 5.0, as well as Microsoft Word, and it 
retails for $149. Current OverDrive users can upgrade for $49. A network version is also available 
for $349. OverDrive Sy.stems Inc., Cleveland. Ohio: (216) 292-.3425. 

Intel .Above Board MC32 — Intel's newest addition to its line of memory boards provides up to SMB 
of expanded or extended iTiemory for the IBM PS/2 Mixlels 70 and 80. The btiard is fully compatible 
with OS/2 and OS/2 Extended Edition and retails for $595 for theOK version. A 4MB version, using 
I BM 80-nanosecond Single In-Line Memory Modules, is available for $2,895. ITre Above Board 
MC32 can be configured to run at zero- wait-states and is fully compatible with all EMS 4.0software. 
Intel Corp.. PCEO. Hillsborx). Oreg.: (800) 538-3373. 



Maplnfo provides an orthogonal projection of 
the globe for use with your own data. 
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INTRODUCING BORLAND’S REFLEX 2.0 


Get the picture. 



Make reports, form letters, graphs, and labels quickly and easily. 

See it, do it 

Reflex 2.0 lets you act fast on what you see. 
Features and functions like the Report Writer, 
Graph Print, Mail Merge, Crosstabs, Mailing 
Label Printer, and more. Output is crisp, clear, 
and highly professional. 


With Reflex' 2.0, when you look, you see. And you 
understand what your data really means. 

You see trends, cycles, and relationships that 
are usually missed in ordinary databases, which 
are nothing more than a numbness of numbers. 

Reflex 2.0 shows what your data really 
means— with pictures. With graphs. With multiple 
“views” that let you look at, analyze, and compare 
from a variety of viewpoints and perspectives. 

One window at a time or several different 
windows simultaneously. 


And there’s more do’s and don’ts. Reflex does 
graphs, they don’t. Reflex does interactive cross- 
tabs to instantly summarize your data; multiple 
forms; instant WYSIWYG reports. They don’t. 


Reflex lets you look at up to five different views at once. 

Hot-linked windows 

Each Reflex 2.0 window is hot-linked, so changes in 
one view are automatically reflected in others. Your 
data is always accurate, up-to-date, and in sync 
with itself. 

There’s more than one way to look at it 

Most databases give you only one way to enter or 
look at data. Reflex 2.0 offers many more. 

And while most databases decide in advance 
that you only need one form to perform all of your 
tasks. Reflex 2.0 lets you have as many forms as 
you need. With Reflex 2.0, you do it year way. 


Reflex 2.0 is only $249.95 

Reflex 2.0 at $249.95 is a true value. If you deal 
with any kind of lists or data, and you want to see 
what it all means, you need Reflex 2.0. 

To order a Trial 
Version ($9.95) or to 
upgrade from previous 
versions ($75.00), call 
1-800-426-7526. 

Reflex: 

Database Management, 

Graphics & Analysis 


BORLAND 



Code; MR05 


\lM miy man Upgrade or Tnal Version orders lo: Borlancfs Reflex Ofl». Triton Futlillineni Cerier, 1159 Triton Drive. Foster City. CA 94404 Offers good n U.S. and Carada only. Residents ol Canada 
may place orders by calling (800) 227-6900 Reflex is a legistered trademark o( Borland Wemabonai. Inc- Copyright *1969 Borland Intemabonal. Inc. AH righi reserved Bl 1319 
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An offer from CDP for PC useis who have always 
wanted to try CD'ROM, but never had the drive. 



Compi# Dwlt Products, Inc. ’ ■ 

223 East85tli Street, New \brk, New Yo« 10028 
(212)737^ 


AkxKASuRil 


hfaiKA5nwl 

BtmwCciKJkin 


For a limited time, we’re offering a special NEC CD*ROM/Microsoft software 
package that lets you take this exciting new technology out for a spin— at a price that 
even the most prudent PC user will find affordable. 

This onc'of'a'kind package includes: 

•Vbur choice of NEC CD-ROM drives— Choose from a NEC internal or stand- 
alone unit. 

•Microsoft Bookshelf— A comprehensive collection of 10 renowned reference works 
for writers on one disk. PLUS vou'U receive a coupon to purchase Microsoft's Stat Pack 
and Small Business Consultant bundled— for only $100. 

All for over $700 off the regular retail price! 

believe more than ever that CD-ROM products will 
be a major force in the expansion of the information 
industry- 

Bill Gates. Chairman, Microsoft 
When you use CD-ROM with your PC 
you’ll be able to access— and speed 
through— more information than you ever 
dreamed possible. What’s more: 

*A single 4.72 ' CD is capable of holding 
up to 1,500 floppy disks (or 250,000 text 
pages). 

*CD'ROM is compatible with existing 
IBM P(!yXT/AT/386 and PSZ computers. 

*lnformation encoded on a CD is 
virtually indestructible. 

Inexperienced users can’t harm data. 

*Andmost impyortantly, CD-ROM 
is growing! Over 25 new titles are being 
published every month! 

A unique offer from CDP— the largest specialized supplier of CD-ROM 
products in the US. 

CDP (Compact Disk Products, Inc.) distributes a complete range of CD-ROM, 
WORM and Erasable optical memory drives and software. For over two years, we’ve 
provided our customers with prompt service.. .expert advice.. .and the most 
competitive prices pxissible. Most importantly, we’ve established a commitment 
to bringing this exciting, new technology to PC users like you. There's no better 
time than right now to get in on CD-ROM. Here’s what youH get when you take 
advantage of our spiecial offer: 

•NEC CD-ROM Drive— Your unit comes complete with an interface card for 
PC/XT/AT/386 compatibles (specify if you require a PS2 MicroChannel card), 
connection cable, MS-1X)S Extensions and Instructions. Choose from the NEC 
CDR'77 stand-alone unit, or CDR-SO— an easy-to-install, half-height internal drive. 


NU,HT«<iPnyn a niiKT’Nl 
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•Microsoft Bookshelf— A comprehensive reference collection for writers on a 
single disk including. The \Xbrld Almanac, Chicago Manual of Style, Bartlett's Familiar 
Quotations, Roger's II: Electronic Thesaurus, American Heritage Dictionary, Business 
In^jTmation Sources, The U.S. Zip Code Directory, Houghton Mi/flin Spell Checker and 
Usage Alert, and forms and Letters. PLUS you'll receive a coupon allowing you to 
purchase the two following programs bundled for only $1(X)! 

•Microsoft Stat Pack— Databases on this disk include Statistical Abstracts, Area 
Wage Surveys, Business Statistics, agricultural and land management statistics from 
the federal government, plus Microsoft Excel and Lotus 1-2-3 Spreadsheet files for 
each statistical table. 

•Microsoft Small Business Consultant— The most popular publications of the 
Small Business Administration and the accounting firm of 
Deloitte, Haskins & Sells on running a small business. 

Find tips on writing a business plan, obtaining credit, personnel 
issues, import-export regulations, and more. 

•In addition, you can order Microsoft Programmer’s 
LibraryOver 1 5,000 pages of Microsoft's technical reference 
manuals, covering OS/2, Windows, MSDOS, Q Basic, MASM, 
Pascal Fortran and assorted hardware products. 

Place yo«T order now and receive these free gifts. Order your 
NEC/Microsoft package from CDP now and receive: 

• A free sul^ription to CD-ROM End User magazine. 
^ •A free CD-ROM quartz clock-valued at 

I ^ $24.95 (clock offer available for mailed or faxed 

' .. orders, only) Note: Free gift offer limited to first 

500 orders. 

TO ORDER, CALL TOLL-FREE: 
1-800-MEGABYTe (l-800-634'2298). 
FAX YOUR ORDER TO 
(212) 737-8289, OR RETURN THE 
COUPON TO: 

Compact Disk Products, Inc. 

223 East 85th Street 
York, New York 10028 

(For inquiries, call 

(212)737-8400.) 


t) If vog (R unable to imuU a NEC dnvr wicbafcd (tori CDP it 
of Rcetpi, «T will ttwc you a complete refund, includinf thippina. 

2| If, by ]une 30, 1991, you believe the NEC drive you icceive li incompatible 
with prevailinc CD-ROM lechnotofy, we will piovidr you with a new, 
companble dnvc at S0% of the litied retail price of the new dni«. 

3) An hardwire la backed by a fuD 9adn> manufacnirer'i warranty. 

If you receive a defective unx. CDP anil replace it at any tiRie dunng 
the winanty period 


ir computet lymm within 30 dayt 


COMPACT 

DISK 

I PRODUCTS 


Please send the package I've checked bdow. 

Q MicixMoft Package ' W^-Complete CD-ROM drive kit (internal or 
external) plus Bookshel/ (includes a coupon to purchase Stat ftidc/SmoU 
Business Considtont bundle (or $100) for only 
□ Microsoft Package "B*^-Complete CD-ROM drive kit (internal 
or external) plus Bookshelf and ProgTommer's Lihrary (includes a coupon 
to purchase Star fbek/Sm^ Business Consultant bundile for $100) for only 
$1189! 

Please send the following drive configuration with my order 
□ Stand-alone □ Internal 

NEC CDR-77 Stand-alone drive, select □ PC/XTyAT/386 
□ MicroChannel 

(NEC CDR-80 Internal drive for PC/XT)'AT/386 only) 


^ PleaKserulmeainecttalogofaUyourproducts. 

Corporate / personal check / money order enclosed 
Charge my (circle one) American Express Optima VISA 
MasterCard Diner’s Club 


exp Jjtc 


Signature 


Name 


Comp 


AJdies.<. 


City/State'Zip 

Phone 


hkai mchidt dunanf and handhnp. N‘«w tbrk itPdfnti add aZS% mim aa. 
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New & Improved 


WeltecPHD 

CONTINUED FROM PAGE S6 

40 milliseconds, with a track-to-track time of 
8 ms. The disk has an I/O data-transfer rate of 
1 IK per second and features auto-paiking. If 
you want, you can boot off the PHD. 

The unit weighs 7.5 pounds and measures 
3.25 by 7.25 by 10.5 inches (HWD). It can 
run for up to 2 hours at a time on 10 nickel 
cadmium C cell rechargeable batteries, and 
the mean-time-between-failure rating is 
35,000 hours, according to Weitec. 

List Price; Wellec PHD. $1 ,1 00. Wettec 
Digital Inc., 1 7981 Sky Park Circle. Buildir>g M, 
Irvine. CA 9271 4; (800) 333-51 55, (714) 250- 
1959 (in Calif.). 
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VoxMail Lets You 
Hear Your E-mail 
Over the Phone 


NEW 


Tired of lugging around a portable or laptop 
Just to check your e-mail messages when 
away from the office? Well, VoxMail, a 
LAN-based hardware-software combination 
from VoxLink Corp., may be Just the answer 
you've been looking for. 

Compatible with cc:Mail LAN Package or 
any electronic-mail package that uses the No- 
vell MHS MTA standard, the $3,995 Vox- 
Mail package converts text-based e-mail into 
speech to allow direct access to your mes- 
sages with a standard Touch-tone phone. By 
dialing into VoxMail and entering a personal 
ID code, you can retrieve your messages. 
You respond to them by pressing buttons on 
the phone that generate specific replies such 
as “I agree” or “Yes, that date is fme.” Vox- 
Mail will then send a copy of your response, 
along with the original message, to the appro- 
priate party. 

VoxMail supports five MHS applications, 
nine reply messages, adjustable security 
codes, attachment files, additional phone 
ports, and administrative log reports. 

The complete VoxMail system includes a 
phone interface board, text-to-speech board, 
program disk, diagnostic disk, and user and 
administrator manuals. ■ 

List Price: VoxMail, $3,995. Requires: 
Dedicated IBM PC or compatible computer 
with network adapter card, two free full-size 
slots, accessto an RJ11-C phone jack, 384K 
RAM, DOS 3.0 or later. VoxLink C^., P.O. 
Box 23306. Nashville. TN 37202; (61 5) 331 - 
0275. 
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We bcMk up what 
we don't sell. 



POWERsave'" is the first generic tope backup and restore facility for MS*-DOS 
compotible PC networks. Whether your disks belong to workstations or servers — 
POWERsave backs them all up. 

Big. Unattended, it supports up to 16 tape drives of mixed types, including 2.2 
GB cassettes, for 'an incredible 32.704 GB of data... without changing tapes" 
using POWERstreamer IV~. And if that's not enough, an operator can feed 
POWERsave up to 100 tapes in succession. 

Fast. PC A/Nogazine benchnrarks ' . . .the POWERstreamer IV roughly twice as 
fast as The VAST™ Device {from Emerald Systems"*! on all tests." 

Highly reliable. PC Magazine '...tried to torment the software, with little 
success."’ Replicoted directories, tape overwrite protection, dual validation, and 
other safeguarding features ore built in. 

Easy to use. Simple menu options allow 
quick and selective restore by fite, directory, or 
volume. 

Flexible. POWERsave supports Exabyte 2.2 
GB 8mm cassettes, IBM 3480 HI/TC cartridges, 
and 1 50 MB tapes, all with SCSI controllers; plus 
60, 1 25, or 1 50 MB tapes using QIC-36 or QIC- 
02 standards. 

By the way, we do bock up and sell one of the 
networks shown here — POWERLan! 



Call 1-800-825-LANS 

Reseller inquiries invited. 

MO Unedn Cwitw • 7M0 IH-10 Weft • Son Antonie, Toxoi rSlM 
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Includes Bitstream FontWare 
which lets you create 
most font sizes you want, 


Your finished output matches 
what you checked onscreen in 
the WYSIWYG Preview mode. 


Now you can easily mix 
and match internal, cartridge, 
and soft fonts 


OfAdamWiujams 


ttocn wiLsinRRm.vD.LosANoeL^^ mu 


With the Printer Enhancement 
Pack, you create high impact documents 
with greater ease and versatility. 


Now fonts and pitch are selected 
by using easy pull down menus 


While your document is 
printing, you can continue to 
edit it on screen. 



ofMiitiMate 

With the addition of the MultiMate 
Advantage n Printer Enhancement Pack (PEP), 

MultiMate yields a multitude of new advantages. 

For starters, PEP makes it easy to take full 
advantage of nearly 400 different printers. Any 
of which can be accessed directly from your 
MultiMate document 

PEP also multiplies the number of fonts you 
can use and subtracts the hassle of using them. 

Now you can easily place up to 26 internal, car- 
tridge or soft fonts in a single document! 

Pull-down menus are enhanced, too. They 
now access virtually every MultiMate function. 

Including printer and font selection. Which sure 
beats the Helvetica® out of customizing printer 
action tables. 



Combine bard cartridge and soft fonts into ea^-to-access custom font groups. 

the fiiee Bitstream FonWlto Kit— a S485 value 


And the features 
keep adding up. 

Before you print, the new Preview mode 
gives you a WYSIWYG look at your page — with 
actual fonts. Or Preview your coming attraction 
two pages at a time, side-by-side in reduced size. 

Easter file retrieval is yet another new advan- 
tage. Just touch a key and a directory tree grows 
on your screen. Select a directory and all the doc- 
uments inside are displayed. Then use the lightbar 
to select any file 

And to add even more to the equation, PEP also 
gives you fiee Bitstream screen fonts. Plus the ability 
to create printer fonts in virtually any size with 


And if you use an earlier version of MultiMate, 
you can upgrade to Advantage II with PEP for just 
S65. If you’re already an Advantage II user, you can 
get PEP for only S30. 

Which makes the word processor thatk so highly 
valued by the Fortune 1000 an even greater value. 

So see your Ashton-Tate dealer today for a 
demonstration. Or call (800) 437-4329 Ext 1900* 
for more information. 

And see 

how a little PEP MujikiATE 
adds a lot of 
advantages to 
MultiMate 
Advantage II. 



.A Ashton -Tate* 


’tn Coknda, oU .V)5 490(t exl IWO Ihdrnuulu/Ownfr MuluMaic. MultiMate Advaniatte II. Ashton Tah-. the Ashton T^ie kif^Ashiun Tau- (U<qxmion Bitstnraai. FontWare InsuUatwn Kit/BitstFrain Inc HefwOcaAjno type AC and/or its 

suiiSKllann Other prodwl nanies or tradrmatlu shown hemn m used Inr illustralnv purposes nnh and may he the pmperiv of other cnmpatiirs G MN Ashton lUe Corporation Ah Ri|hts iteserved 

CIRCLE 519 ON READER SERVICE CARD 




Wliy Bi^A Lihary When A 
Sn^\^iimeIfcftAll? 


You could spend close to a 
thousand dollars buying all the 
software pictured above. 

Or, for a fiaction of the price, 
you could get all of their best 
features in one easy-to-use 
utilities package: PC Tools* 

Deluxe. 

PC Tools Deluxe is the most 
complete and capable utilities product 
available at any price 

It includes data recovery utilities for 
recovering accidentally deleted files or repair- 
ing corrupted disks. Its resident DOS shell 
allows you to view multiple directories simul- 
taneously and copy or move files with just a 
click of a mouse The hard 


disk backup program is fast, Ccillml Fbint Sof^^ 

AVimOTECHNObOGYaMmiy'l m-fion-nnof 


_ has an adaptable data compression 
feature for cutting backup time by 
0- as much as 50 percent, and even 
tells you how long the backup will 
take and the number of disks you ’ll 
need before you start. There are 
file unfragmentation and disk-caching 
utilities for enhancing your system’s 
performance And PC Tools’ desktop 
manager features a unique windowed 
environment, full mouse support, pull- 
down menus and context-sensitive help that 
make learning and using the product a breeze 
So before you invest in an entire library, 
check out PC Tools Deluxe With more than a 
half million copies in use, it’s on everybody’s 
best sellers list. 


/ISC 
5 ( 8 - 690-8090 


*AII Standard neiwork-conipatible DOS functions supported on Novell and IBM Tbken Ring networks. 

Notice to existing users: low cost upgrades are availaUe, contaa us at (503) 690-8090 for details. 

PC Tools is a uademark of Central Point Software All other product names are trademarks d their manufocturers 




Pipeline 

A Look at the Trends Shaping the Personal Computer Market 


IBM Unveils Plan for 
Bridging Platforms, 
Boosting Productivity 


IBM's been hinting at the 
wonders of its Systems 
Applications Architecture 
(SAA) spec for several years 
now, but it talked about so 
many pieces in such vague 
detail that you had to have 
blind faith to believe that the 
plan had a higher purpose than 
to sell IBM's connectivity 


products. 

Until now. IBM has finally 
taken the wraps off the big 
pictuiE, and it’s clear that IBM 
does iiave a coherent strategy 
for making computers easier 
to use at the same time it 
builds bridges among micros, 
mims, and mainframes. 

OfficeVision is the grand 


culmination of many SAA 
connectivity elements, pro- 
viding a desktop environment 
that is as simple to use as a 
Macintosh and as far-reaching 
as a DEC minicomputer. 

OfficeVision uses icons to 
manage all tasks. It's the same 
design used in the Presentation 
Manager and hinted at in 
Microsoft Windows, but here 
all files will have graphic 
symbols and the icons will be 
intelligent. Select a text file 
and drag it to your address 


book; the e-mail system will 
understand that you want the 
file to be posted and will attend 
to the details on its own. 

The applications will manage 
details that current software 
leaves to the user. And the 
greatest detail that users can 
foiget is which kind of computer 
they’re using; the interface will 
be the same on any computer. 
Icons that appear on a user’s 
display may represent data or 
programs stored on any System 
370, 3090, AS/400, or AT on 

CONTINUES ON PAGE M 
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PC Tools Dsluxe S.1 
CsnM Point Software 


Carbon Copy PIusUTA 


Technology ine. 


Tlia Norton Utilities 


Peler Norton Computing 


X-Tree Inc 
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TOP TEN SELLERS— Utilities; A 5-Week History 


This issue, we’ve compiled a different list of top-selling PC 
software. Kenfil, the third-largest software distributor in the'^i 
nation, tallied unit sales over 5 weeks just for programs 
categorized as utilities. Of course, it’s difficult to put programs 'll 
into categories, and you could argue that backup programs are 
not utilities, but ^e list provides a snapshot of the market. 


X-TTm Promdenal 


not an authoritative summary. 


Fastbeck Plus 2.01 
Fifth Generation Systems Inc. 


Desk-Unk 2.21 

Traveiing Software Inc. 


READING THE CHART 


The Top Ten Sellers — UtiNties list 
ranks PC utility software programs 
accorUirtg to tfieir sales totals In the week 
ending May 27. The chart that appears to the 
left of each program’s name shows hew the program's 
sales ranked each week for 5 weeks. The hash marks 
at the bottom of each chart represent each of those 5 
weeks, beginning with the week of April 24. Dramatic shifts In 
a particular program’s ranking be the result of seasonal 
factors or sales promolione conducted by individua) retailers. More 
than 1 0.000 Individual locations contribute to the lisL 

Kenfil Distribution. 

based on net sales by unit; returns are subtracted from gross 


I The Norton Commander 2.0 
I Peter Norton Computing 


Above Disc 2.0 
Above Software 


H 




UtiIttiesO 
Paul Mace Software Inc. 


OESQvlew2.2 
Quarterdeck Office Syste 
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The ultimate face of OS/2: OffIceVIslon. Icons can 
represent files that are stored on any IBM computer In 
the network, whether It be a System 370, 3090, or PS/2. 


Pipeline 

CONTINUED FROM PAGE 63 

the network. 

If this were just another 
set of specs for the SAA 
guidebook, it would hardly 
be worth writing about. But 
IBM has quietly been working 
with some of the top software 
houses in every hardware arena, 
making it a good bet that this 
dream will be realized. 

There are two major thrusts: 
IBM will sell utility applications 
(e-mail, address book, file 
manager), and other software 
publishers will sell applications 
that plug into the OfficeVision 
environment. 

McCormack & Dodge will 
have financial and human- 
resource applications for 
mainframes; Information 
Builders will have Focus for 
the DB2 environment: SAS 
will port its statistical 
applications; and both Lotus 
and Microsoft will port their 
PC spreadsheets. 

To help in the conversion 


of 3270 software, IBM will 
sell Easel for OS/2, a 
programming tool for 
converting existing 3270 
applications to OfficeVision’s 
graphic environment. 

Although PC-only networks 
could benefit from Office- 
Vision’s rich set of tools, it 
may be some time before the 
system reaches below large 
sites with plenty of big iron. 


When the first programs ship 
in September, the cost will be 
in a mainframe ballpark: about 
$7,500 per station. 

Hayes Finally Finds Fax. 
Can AT Commands 
Be Far Behind? 

Hayes, the modem market 
leader, seemed to be prepared 
to nap all through the fax 
revolution, but the giant has 


stirred. It’s entered the PC 
fax market by acquiring one 
of the top product lines, JT- 
Fax, from (juadram. To avoid 
disrupting the JT-Fax board 
supply pipeline, Hayes and 
Quadram worked out an 
elaborate joint-marketing 
agreement for the rest of the 
year, but as of early 1 990 JT- 
Fax will be solely a Hayes 
product. 

Now that Hayes has made 
its first fax move, look for the 
company to attempt to extend 
the AT command set with fax 
instructions. Intel and DCA, 
of course, have been selling a 
new software protocol for fax 
background communications, 
which Hayes has studiously 
avoided. 

An ISO committee will soon 
promulgate an official AT 
command set spec; fax control 
would be a simple extension. 

If Hayes is successful in 
lining up software support, 
you’ll finally be able to manage 
your fax mail with the same 
familiar tools you use for other 
communications. ■ 



We recently polled 738 callers to PC MagNet 
about their use of database software. Not 
surprisingly, 89 percent said databases were 
used in their office and, of those, 25 percent 
used dBASE til; oniy 1 1 percent had stepped up 
to dBASE IV. To try and understand the 


reluctance to upgrade, we asked for the 
reasons why people hesitate to switch. As 
you might have guessed, investments in 
learning and applications were leading 
answers. 


How do you use your database software 
most often? 


What are the factors that keep you loyal 
to your current DBMS? 


Develop simple 
applications 
without 
programming 

Develop simple 
applications with 
DBMS program 
language 



Develop complex 
applications 
with DBMS 
program 
language 

Perform 
queries and 
generate reports 


Learning curve 
Investment in existing applications 
File compatibility 
Program compatibility 
Support of existing application 
Concern over stability of vendor 
Company standards 
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We Took The *\ Editor’s Choice In 


Remote Computing And Kept Going. 


ANNOUNCING pcANYWHERE III 

Where do you go when you're already at the top? 

Up! And up! Ami up! 

The PC Manuzine # I Kditor's Choice in Remote 
Computing is now even fiixler. Even easier lo use. 
And e\en more eleorly the lender, with new, unbeat- 
able features that can't be found anywhere else. 

Plus, now you can use pcANYWHBRE lir''with 
PC MacTenii" to run a PC frotii your Macintosh. 

PC Magazine wrote: "pcANYWHBRE is one of those 
rare programs that costs less than the competition yet offem 
better performance.” 

THE BEST IN THE BUSINESS 
JUST GOT BETTER 

pcANYWHERi; III lets you run any PC remotely from 
any other PC. temiinal. or Macintosh. Completely control all 
programs, data, attached peripherals, and internal cards, such 
as network adapter cards, on the distant computer. Transfer 
files. Print on either end. All with eomplele security. 

pcANYWHERE III is also the best solution for remote 
access to a Bexal Area Network. In fact. Novell chose 
pcANYWHERE III for remote computing with its new 
NetWare Asynchronous Communications Server (NACS)!" 

These arc only sonic of the great, new features: 

AUTOMATIC CALL BACK prevents unauthorized access, 
and lets you control which side of the communication absoihs 
phone charges. DIAL DIRECTORY lets you store a list of 
phone numbers and make calls with a single keystroke. 

CALL IjOGGING records call time and duration — great for 
client billing and customer support. 

VOICEIDATA SWITCHING lets users talk into the saiiK- 
phone line being used for data transmission. REICORI) AND 



PLAYBACK is excellent for remote diagnostics and training; 
entire remote sessions can be captured and played back later. 

BETTER THAN A CARBON COPY 

PC Teeli Journal: "What is the final verdict on Carbon 
Copy PLUS . . . its features are surpassed by those of a 
package recently reviewed — pcANYWHERE. . ease of use. 
dependability, flexibility of operation, cost effectiveness. 

On these scores. pcANYWHERE is the better alternative.'' 

PC Magazine: "If there's one program that can handle it 
all. it's pcANYWHERE. . . As the least expensive package, 
it's also the clear front-runner in giving the most bang 
per buc k ." 

Data-Based Alvisor: “My preference. pcANYWHERE 
perfoniK'd llawlessly. . . inexpensive enough to be installed 
wherever there's a naidcm." 

Family and lloine-Offiee Coniinilinf;: "A 'best buy' in 
my bcxik ' 

And they didn't even see pcANYWHERE III! 

LOW PRICE INCLUDES BOTH 
HOST AND REMOTE SIDES 

Best of all. pcANYWHERE III retails for only SIT'S. 

And unlike other remote computing packages, one purchase 
of pcANYWHERE III provides the software necessary 
for /«<(/) sides — host and remote — of a PC-t<vPC connection. 

For more infonnation. or to place your order, call your 
kxal dealer or distributor. Or contact DMA at 212-687-71 1.S. 
or write to: Dynamic Microprixcssor Assixiatcs. Inc.. 

60 East 42nd Street. Suite I l(X). 

New York. NY 1016.1. 

/« Avno //.*/. III. /« AVI WHIM . Ml IK .H.« /■■nil 
luv inuk-inarLy nf />\ikHiiit 

OlikT [ihkIih /\ an- inuktikirh of their mmuhk iuivia 
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pcANYWHERE III. THE INDUSTRY CHOICE FOR REMOTE COMPUTING. 
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Who Says FoxBASEH- 
is Better than dBASE ? 



The Best Just Got Better— Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Pctreley, InfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there is no other 
choice.” InfoWorld “Editor's Choice” for 1987 and 1988! 

P.L. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News : 

“Fox^SE-t- is a supercharged dBASE, with all the features 
Ashton-lhte forgot. If you’re into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company’s money.” 

George F. Goley IV, Cont. Editor, Data Based Advisor: 

“The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE+ 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about.” 

David Irwin, Former President/CEO, Data Based Advisor : 
“From the dBASE compatibility standpoint, FoxBASE-t- is flaw- 
less. From the speed standpoint, FoxBASE-t- is unbelievable. 
From the “lazy factor” standpoint, FoxBASE-t is perfect.” 
Glenn Hart, Contributing Editor, PC Magazine: 

“Initial tests of FoxBASE-i- were simply stunning. In many 
ways, FoxBASE-l- gives you the best of both worlds: all the ben- 
efits of interactive development and debugging, plus the speed 
and code protection of a compiler.” 


Adam Green, Contributing Editor, Data Based Advisor, 
dBASE Author: 

“For the PC, FoxBASE-i- has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE-t-/Mac will set standards for innovation and leader- 
ship in a new dBASE implementation.” 

Don Crabb, Contributing Editor, InfoWorld : 

“You can expect blazing speed on the Mac. FoxBASE-i-/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE-l-/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 

This is what they said about Version 2.00 of FoxBASE + . 
Imagine what The Experts will say about New Version 
2.10 with these added features: Menu-Driven Interface, Pro- 
gram Documentor, Screen Painter and Template-Based 
Application Generator . . . and Version 2.10 is even faster 
than 2.001 

Join The Experts. Get your copy of the New FoxBASE + Ver- 
sion 2.10 today! Now available at yonr nearest, quality soft- 
ware retailer, or directly from ns by calling (419) 874-0162 
Ext. 760. 

Because, when it comes to speed, compatibility and value, 
nothin g runs like the New FOX— Version 2.10! 


FOX Software^ 

Nothing Rons Like a Fox. 

Fox Software (419) 874-0162 Ext. 760. 


FoxBASE and FoxBASE-^ are trademarks of Fox Software. 
dBASE and dBASE III PLUS are trademarks of Ashlon-Tale. 

Macintosh is a trademark of Apple Computers, Inc. 
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118 W. South Boundary 
Perrysburg, OH 43551 


FAX: (419) 874*8678 
TELEX: 6503040827 FOX 
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What’s a nice 
hardware company 
like IBM 
doing in the software 
business? 


Eveiyone knows IBM is a hardware company. 
So what’s it doing in the software business? 
That's what I asked Fernand Sarrat, the general 
manager of IBM’s Desktop Software business 
unit. 

The Desktop Software unit sells IBM- 
branded applications and languages. Some of 
them are developed in-house; others are li- 
censed from third-party developers. IBM 
stands ready to help developers with the posi- 
tioning, marketing, and rollout of their prod- 
ucts. In short, it sounds a lot like a software 
publishing company. 

Sarrat agrees. He is scouring the industiy in 
search of promising software. They don’t make 
a big deal out of it, but they are thorough. One 
software developer I spoke to said, “Sure, 
they’ve been here. They gave what we’re doing 
a very thorough going-over. ’ ’ 

IBM Desktop Software hits all the big trade 
shows, looking for new technology and trying 
to divine the latest trends. And it hits the panel 
discussions as well. Back at Spring Comdex, 
the session that I chaired on personal informa- 
tion managers (PIMs) had a phalanx of Men In 
Blue Suits in the back of the room. 

IBM’s interest in PIMs is more than whimsi- 
cal. The company has announced a “business 
relationship” with Jensen-Jones, a small Turn 
active in the development of Windows-b3S&S 
products, including personal information man- 
agement tools. “We believe in PIMs,” says 
Sarrat. “They reflect what people really do.” 

Sarrat considers Windows extremely impor- 
tant to the Desktop Software unit’s success. He 
points to the burgeoning installed base of Win- 
dows-capable machines, the upsurge in Win- 
dows-based applications, and a general accep- 
tance of the graphical user interface. "Windows 
is a commercial opportunity right now,” he 
says, “and it will get better.” 


A QUESTION OF RESOURCES 

With IBM’s Entry Systems Division pushing 
OS/2 so hard, isn’t this attitude a conflict within 
the ranks? Shouldn’t the Desktop Software unit 
be evangelizing OS/2 applications? 

Sarrat sees it differently. He says, “Evange- 
lism is (Entry Systems Division president 
James] Catmavino’s thing. We don’t do evan- 


gelism, but we have gone to a lot of Mac 
events, looking for developers with graphics 
experience to do things for our platform. We’re 
not looking at graphical applications exclusive- 
ly, though. We would do a straight DOS appli- 
cation if it made good business sense. ’ ’ 

And what makes good business sense? The 
current revenue stream. Sarratsays, “Wecould 
he pursuing OS/2 and AIX vigorously, but it’s a 
question of resources.” Aside from that, he re- 
mains bullish on OS/2’s future: “When people 
see what can be done with OS/2, the improve- 
ments in basic things, they’ll want it. Multi- 
threading will have a huge impact on the way 
applications are designed. Overall, they’ll have 
better applications.” And he also warns, “It’s 
rough when you’re first, but the people who 
stay behind will be in trouble. ” 

CAN THEY PULL IT OFF? 

So much for intent. It’s clear that IBM’s Desk- 
top Software people want their division to be a 


player in software publishing, and they want to 
make money at it. They even have a cash cow 
in the bam: DisplayWrite. 

But it’s a big question whether Display- 
Write’s success is due to its features and IBM’s 
marketing skill, or whether it’s just trading on 
the installed base of Displaywriters. Does any- 
one outside the IBM direct distribution umbrel- 
la buy DisplayWritel Is marketing prowess an 
issue here? It’s hard to tell. The product does 
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BLOCPublishing 

Co/nrigiu 1989. BLOC^Mishing. fvmilbolisarrguierrid 
irademark BLOC Publishing 


wimjusTMFtwKmnoaa 

FormTool streamlines the PC’s ability to 
draw— lines, boxes and grids are drawn for 
you with just acoi^^eofloeysuolffis. 'Vbu can 
change your grid layout, ^just type sizes, 
or rearrange boxes— in a matter seconds! 

mniMSYTtnmMtmMuam. 

You can automatically fit text into adefin- 
ed areas, perform chalkier and word wr^ 
ping, adjust line and character placing, print 
graphic and mathematical symbols, 
organize your forms in a mini-database— 
even print your forms sidew^. 

comamummiuirKJiimnmm. 

FonriTool supports virtually any PC and 
over 200 printers— and dozens of lasers— 
right out the box. 

mams ''imFommoiitamKtTr 


Includes over 120 pre-designed, ready-us-use forms. 


Bill M achrone 


sell in the market for standalone PC appli- 
cations, but well below the volume of 
WordPerfect and Microscfi Word. 

Jeff Tarter, market researcher and edi- 
tor of SafiLetter, a newsletter that covers 
software companies, says IBM’s Desktop 
Software business is probably worth be- 
tween $60 and $70 million in sales per 
year, mainly from DisplayWrile. Tarter 
considers DisplayWrite a bundled soft- 
ware sale rather than an independent prod- 
uct. But a war chest is a war chest, and 
IBM appears willing to make the invest- 
ment in other software packages. 

OLD WAYS, NEW WAYS 

One of the biggest objections I've heard 
from developers concerns IBM’s insis- 
tence on exclusivity. IBM wants to be the 
only distributor for its own branded prod- 
ucts. This means that these products never 
show up on the distribution-driven best- 
seller lists. And if IBM isn’t very effective 
at promotion, the product might never 
m^e it to the dealer’s shelves or to the 
mail-order distributors . 

Sarrat’s response is that if a developer 
already has meeting strength, IBM can 
still work with that firm. ‘ ‘We can look at a 
menu of marketing opportunities,” he 
says. “We can find ways to get around the 
exclusivity issue if it’s really important.” 

A more serious obstacle may be royal- 
ties. Software Publishing Corp., the au- 
thor of the Assistant series, negotiated a 
nonexclusive license with IBM back in the 
old days. But despite IBM’s promotional 
might, including the Little Tramp and all. 
Software Publishing far outsold IBM 
through its own advertising and distribu- 
tion channels. 

Software Publishing isn’t complaining 
about its IBM royalty checks, Sarrat points 
out. But it’s unclear whether the company 
would negotiate the same deal today. Ru- 
mor has it that IBM’s loyalties are less than 
those offered by other software publishers. 
That may have to change before IBM gets 
the products it really wants. 

Does the world need IBM as a software 
publisher? Does IBM bring anything more 
to the table than a huge sales force primari- 
ly committed to selling hardware? Sarrat is 
determined. And determined people — es- 
pecially those with the resources of a $50 
billion company behind them — usually gel 
what they want. ■ 
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At $99.95 

Lucid 3-D. 
Version 2.0 
is a Hit! 


Try it Risk Free and 
Get DacEasy 
As Our Gift! 


Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masierwoik! The 
original Lucid 3-0 captured the industry's 
attention with its simple to use, yet remark- 
able three dimensional capabilities. Last 
year’s winner of PC Magazine's \vjztd for 
Technical Excellence, Lucid 3-D is fast, 
even on a 256K, 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn't require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Its innovative design allows 
first time users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


roo can open 


iPt 


gropht end more, direetfy from your 

epreedeheet. 


mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy. 

It’s no wonder Lucid 3-D was voted Editors' 
Pick for 1988 by Home Office Computir^. 


"lucid 1$ 

a sf)tvadsheet for 
tiur times It is technical lour 
de force in an era that seems to hate forgot- 
ten how to write tight code . " PC MAGAZINE 

You might think that a KAM resident spread- 
sheet u'ould necessarily he limited in features 
We found that Lucid ji-l) is anything hut 
limited in pouer. ** INFOWORLO 

"Lucid A-D is a package that could alter the 
face of future spreadsheets. It offers residence, 
multiple windows, colour, mouse support and 
rapid execution. ” PC I'SER 

Version 2.0 is Even More 
Amazing! 

Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minimal 
3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 

which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


untknttod wfndtmt (up to n/no on a 
dkaeloiiaa, drtyoa, k 3-0 tavola. 
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Try Lucid for 
days and if you don't 
agree it's remarkable, simply return it 
for a foil refond...and keep Lightning as 
our giltl 

We are so confident that you will love 
Lucid 3-D we are willing to give away the 
best selling disk speedup program in 
history. Just recently reviewers in InfoWorld 
gave Lucid 3-D, Version 2.0, the Excellent 
Value award. If you act now you can get 
Lightning, the program that makes every 
computer faster, using as little as 15K of 
RAM. 

Call Toll Free 
1 - 800 - 877-8088 

In Canada, Call 416-444-EASY 

BEFORE AUGUST 3181,1989! 

If Purchased From Your Local 
Dealer between July 1 5 and 
August 31, 1989, Send in Proof 
of Purchase to DacEasy for 
i^^^Your FREE Lightning! 

rri DacEa^. Jnc. 

17950 PrMton Rd. • SuHa 800 • DsIIm. TX 75252 

30 Day Money Bock GuaraniM: Dac offers an uncondRiorwl 
guarantee on all products bought directly from Dac Easy, (less 
shipping charges). 

MMmum Hardmie Requlramanta: IBM or 100% compatiblas. 
2S6K memory (384K with Graphics), two disk drives. Mouse 
optional. Tfdamai ts ; IBM. M^S-DOS. PC-DOS, Lotus 1-2-3. and 
dBase. Ludd 3-D and DacEasy are trademarks of Dac Eaty.inc.. 
l7950PrestonRd . Suite 800. Dallas. TX 752S2 
Lucid 3-D « another fine product developed by the innovative 
people at PCSG. 
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OUT-STANDING 


Distinction 


Company 

d^feway 2000 has consistently led the 
pack of competitors in this highly com- 
petitive field. We have the most aggres- 
sive pricing in the industry, the most 
aggressive support policies, and lead 
the pack in quality. So shop around, 
then call Gateway 2000 to discover just 
how far ahead of the competition we 
really are. 


The^roducts 

Your Gateway 2000 computer system 
will arrive thoroughly tested and ready 
to run. All of our top quality systems 
come standard with our own Crystal- 
scan 860 monitor and a 16 bit VGA card 
that is expandable to 512K. We have a 
variety of options available to suit any- 
one's needs. So call Gateway 2000, 
and we'll custom configure a system 
j|^t for you. 


20 Mhz 286 VGA 

86286-20 Processor 
2 Megs RAM 
1.2 Meg SVa” Drive 
1 .44 Meg 3.5" Drive 
40 Meg 28ms Drive 
16 Bit VGA Board 
14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


P [286-16*Processqr 
Megs RAM 
1'.2 Meg 5 ’A" Drive 
1.44 Meg 3.5" Drive 
4 0 Meg 28ms Drive 
le^lPVGA Board 
14" VGA COLOR Monitor 
1 Parallel'2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


1.44Meg 3.5" Drive 
40 Meg 28ms Drive 
16 Bit VGA Board 
14" VGA COLOR Monitor 
1 Parallel '2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


lue to the Volatility In the DRAM Market all prices subject to change. 
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Sometimes even the most 
advanced technology 
starts with a simple idea. 



Rnding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 

Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that’s almost 
unheard of in a non-impact printer. 

The BJ-130 Bubble- Jet Printer provides 
incredibly precise print quality for every- 
thing from text to graphics and lets you 
print on just about any plain paper you 
choose. Even paper as wide as16.5inches. 



Canon 


Bubble-Jet Printer 


thanks to a 136-character/line car- 
riage that’s the widest in its class. 
And when it comes to virtually 
maintenance-free performance 
the BJ-130 is also in a class by 
itself, with built-in automatic clean- 
ing and a unique 48-nozzle print 
head that lasts for years. Along 
with high speed operation that’s so 
quiet you can keep the unit right by your 
desk, convenient cut-sheet feeing 
plus complete software compatibility, 
the BJ-130 Bubble- Jet Printer is simply 
faster, simply quieter, simply clearer. 
Quite simply, it’s a better way to print. 


For more information, call the Bubble- Jet Hot Line 1-800-453-7000 
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JohnC. 

Dvorak 



Only when PCs are 
evaluated on the 
basis of what they 
can do, not on some 
theoretically 
achievable 
speed, will there be a 
viable used-computer 
market. 


I was invited to speak before a financial-sys- 
tems software finn about the future of desktop 
computing. The CEO was concerned, though, 
that I might say something like “Windows is 
dead. ” This, he felt, would confuse the users to 
whom he intends to sell a fancy window-based 
product. 

He explained that he was having enough 
trouble with field offices and their old equip- 
ment and their constant demand for DOS-bas^ 
applications. His observation was simple: the 
main offices around the country were upgrad- 
ing to newer equipment, as needed; the field of- 
fices in Podunk, Idaho, were staying with the 
PC-XT. 

This observation is not lost on me as I go to a 
local garage owner and discover a PC- 
XT-class machine in his office. Discussions 
concerning upgrading are met with a large 
smile. Curiously, a year ago users just like him 
were concerned about the status of their invest- 
ment in PC technology and. worried sick about 
obsolescence. Enough time has passed for them 
to become adamant about the PC-XT and its po- 
sition in the world. Now they all use the Ixit- 
tom-line “we can’t throw away our invest- 
ment” excuse for keeping the beast. 

I’m convinced that if there were a viable 
used-computer market, then many of these old 
clunkers would be recycled out of the big-busi- 
ness environment and into homes and schools 
and flower shops where they belong. 

During the heyday of the American automo- 
bile industry, the American used-car system 
was the most efficient in the world. We all 
know how, for example, in the 1950s and early 
1960s many people were able to have a new car 
every year by trading in the previous year’s 
model. The system encouraged the practice, es- 
pecially among owners of cars like Cadillacs 
and Lincolns. 

Gradually, industry restructuring, imports, 
interest rates, and other changes in the economy 
altered the U.S. automobile industry forever, 
and the used-car scene never adjusted. Few 
people nowadays have a new car every year, 
and the classified ads are where you get the best 
deal for your old car. It’s no coincidence that 
the vitality of the U.S. automakers isn’t what it 
was in 1958, either. 


NEEDED; A GOOD IDEAL 

There has never been an adequate used-com- 
puter arrangement instituted by computer 
stores. While there are a couple of large ven- 
dors of used machines and a few stores that spe- 
cialize in used computers, this is hardly the so- 
lution needed to permanently move the PC-XT 
out of American businesses. 

What is needed is a good deal (“Did I hear 
someone say deaH”). The most adamant XT 
owners, many of whom are reading this col- 
umn, would welcome turning in their trusty XT 
for a speedy 386 machine that can process in- 
formation at least ten times faster if it could be 
done with an investment of $1 ,(XX) paid over 3 
years. 

The key to success is to make sure the ma- 
chines don’t depreciate, but always maintain a 
fixed resale value based on the prices of new 
machines and their cost per usable mips. This 
way a computer becomes a commodity item 
with a known exchange-rate value and not a 



piece of electronic junk. Dealers could recycle 
the machines in their used-computer lot. 

Assigning a value based on cost per usable 
mips would mean that I/0<hoked technologies 
running around fast processors would be evalu- 
ated based on what they can do, not on some 
theoretically achievable speed. When this hap- 
pens, then there will be a viable used<omputer 
market, and XTs can be moved smoothly out of 
American business. 
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Introducing 

Superbase 2 For Windows 



SETTING THE 

GRAPHICAL DATABASE STANDARD 


Harnessing the full power of Microsoft' Windows, 
Superbase' 2 gives you a whole new perspective on how to get 
the most from your computer. Use Superbase 2 to make 
relational data management more productive than ever be- 
fore. Use it to set up new filing systems or to browse through, 
select from and report directly on your dBase' files. And 
Superbase 2’s integral telecommunications, text and image- 
handling open up valuable new application possibilities. 



FACTS, FIGURES AND TEXT 


Browse through your ^ts and figures in any sequence with the unique 
VCR-styJe panel controls — get first, fost forward, pause, get next, rewind — 
it's just like playing a tape. 

Compose a form letter with the built-in text editor. Then print both 
personalized letters and mailing labels to the recipients your choice. 


IMAGES 



A picture tells a thousand words, and with Superbase 2 you can integrate 
scanned photognq)hs, foxed documents, drawings and extended text pas- 
sages right into your database. Supported formats include TIF, PCX, IMG, 
and WMF 



It’s as easy to exchange data too, 
with other programs like Microsoft 
Excel, Lotus 1-2-3, dBase II, III and 
III -f , or with other machines via a 
Hayes*-compatible modem using the 
built-in telecommunications focilities. 


AND dBase FILES 

Superbase 2 provides a vast range of data types for creat- 
ing new databases, including amounts, exponential numbers, 
dates, times and calculations. )bu can ensure data consis- 
tency with the help of cross-fde lookups and validation 
formulas. 

Or you can use Superbase 2 to window directly onto your 
dBase* files. Without compromising other applications that 
may be using them. 

Superbase 2 is a relational system, which means you can 
select fields from a number of different files for reporting. In 
any Windows font. And Superbase 2's selection panels and 
on-line help make building a powerful relational query, com- 
plete with sub-totals, selections and sorting, into a simple 
step-by-step process. 

Superbase 2 is part of an upwardly compatible family of 
database management products designed to meet your evolv- 
ing needs. And our upgrade policies ensure that your soft- 
ware investment is always protected. 

ORDER TODAY. Superbaw 2 
U available through 
Egghead Discount Software 
and better dealers everywhere. 

Or call us direct at 
(800) 562-9909 (214) 929-4888 

Sumiud lUteil Price only $296. 30-(Uy suaraoteel 
G8A Schedule C Contract «GS00K89AGSe402 
PuUy ftiDctional demoe (limited record Input) only $19.95 

SUPERBASE* a 

The Data Manager for Microsoft^ IMndoics 


PRECISION SOFTWARE 
Precision Incorporated 
8404A Sterling Street 
Irving, TX 76063 


Precision 

Software 


Superbate to a regtotered trademarit and SuperbaM 2 and the Prectoion Software kgo are tndemarka 
of Prectoion Software. Other brand and product names are registered trademarks or trademarks of 
their reepecthv holders. Prectoion Software, S404 Sterling Street, Suite A, Irving, Itacai 75063. 
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John C. 

Dvorak 


1 was just booting a 33-MHz 
386 machine from VIPC 
when I got the press an- 
nouncement from Compaq 
telling about its 33-MHz machine. Everex, Dell, and every- 
body who could get a 33-MHz chip had already announced 
before Compaq. It no longer means anything to be first, 
anyway, I thought to myself. Just look at IBM. 

So I shrugged my shoulders and tossed out the press re- 
lease, which was sent to the wrong address anyway, (How it 
got to me was a mystery.) I just kept toying with the 33-MHz 
machine, noticing that even upping the 
power from 6 mips to 8 mips brings no 
perceived increase in speed. The cla.ssic 
mie for noticeable performance increase 
is that the speed has to double or triple 
before it is perceived by the user. 25- 
MHz 386 users ate going to have to wait 
for the 486 — and 15 mips — before they 
can move on. 

Even so, with the I/O-bound di.splay 
and slow bus speed, I wonder if there will 
be any perceived speed gain until we go 
to fuil-motion video. The action right 
now has to be in improving I/O. That 
means caching controllers, faster ports, 
faster video display cards. It’s pretty de- 
pressing, if you ask me. 

One thing helps. Most observers agree that with projected 
new pricing for the 80386 (which reduces the premium people 
pay for the 25-MHz chip to nil), we can expect a virtual dis- 
appearance of the 16- and 20-MHz 386 machines within a 
year. The low end will be some SX machines and fast super- 
cheap 286 machines. The 25-MHz 386 will become the 
workhorse and the 33-MHz will be the premium machine, 
since it still requires expensive support circuitry . This balance 
should continue at least through 1990 as the 486 begins the 
cycle over again. 

Eventually, the 8088-based .systems will become the dead 
dogs or smart terminals of the PCT world, with diehards adopt- 
ing systems with lO-MHz speed in a desperate effort to keep 
alive all sorts of old software. Eventually these machines 
.should be swapped out lest the owner be mired in low-end 
muck. The fact is that the supcrfasi 8088 machines don't save 
much money anymore. 

CP/M Diehards Never Die, Unfortunately, Dept.: 
While on the subject of not saving money, you should note 
that the members of the CP/M zombie army are floating pro- 
totypes of 10-MHz Z-280 machines named the Grudge ma- 
chine and the Vengeance machine. Some of these “new” 
8-bit systems use a baby AT-sized motherboard with PC- 
bus-compatible slots. They use fancy clones of CP/M as the 
operating system. The people in this weird underground call 
these computers “DOS killers.” ft is to laugh. 


Inside TVack 


When asked why he 
chose an 8-bit chip for 
his Z-88, Clive Sinclair 
replied, “Because I 
couldn’t find a 4-bit 
chip I liked.” 


Watching 8-bit computers 
fight to stay alive reminds me 
of a Clive Sinclair story. 

When asked by a nosy report- 
er why in tarnation he chose an 8-bit chip for his Workslate- 
like Z-88 laptop machine. Sinclair rebuffed the fellow by say- 
ing, “Because I couldn’t find a 4-bit chip I liked.” He was 
serious. Anyway, these 8-bit machines are fast, not cheap, 
and they veer away from the primary trend in desktop comput- 
ing, which is Intel- and Motorola-based 32-bit superfast mi- 
crocomputers. Dvorak’s Rule #26: Don’t be led a.stray by 
interesting oddball technologies. 

Genuinely Interesting Hardware 
Dept.: If you want to quickly load up 
your machine with a big disk on a card, 
take a look at Silicon Valley Computer’s 
104MB 23-miilisecond Gold-Card, 
which sells for $795. Add $50 and the 
disk on a card turns into a floppy control- 
ler. too — a nice idea. The company 
claims it can throw data onto the bus at 
some 12 million bits a second — without a 
cache! Just plug it into your AT or 386, 
move a system to the thing, and you have 
upgraded instantly. 

This was one of the few companies 
not sued by the Hardcard people for 
copycat technology. SVC has been doing 
this since the idea jelled. Call SVC at (408) 453-8837. 

Software of the Year Dept.? If you want to see something 
worth waiting for. then find a way to grab a copy of the new 
Autodesk Animator. It’s an incredible software package that 
will forever change the face of PC-based desktop presenta- 
tions. No kidding. The things this thing can do I’ve never 
seen done on a PC. It’s my pick for Software of the Year, 
and the year isn’t even over. With its 256-color VGA paint 
tools and an advanced data-compression scheme, animations 
up to 4,0(X) frames can be designed and played back at rates of 
up to 70 frames per second in real time from the hard disk. It’s 
impossible to describe the incredible depth and capabilities of 
this software, which should be arriving at the stores as you 
read this, its only downside is that its layers of intertwined 
complexity and funky completeness make it potentially the 
world’s greatest time-waster. Keep unauthorized personnel 
away. 

Humor Dept.: This message from Maria Lilia Martinez 
showed up in my forum on PC MagNet (CompuServe): 

■ 'This month only: Free booklet by E.Z. Street: How to do 
weight training with computer books and avoid carrying 
fitness equipment on your trips. The author guarantees that 
with his method, in a month you will be able to free the suit- 
case space now taken by your running shoes and cany the lat- 
est Que tome: Programming dBASE VI: 2,000 Shortcuts. 

I was amused. ■ 
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Introducing the perfect 
companion for your laptop 
computer: the new Kodak 
Diconix 150 plus printer. 

Hundreds of thousands of 
laptop users loved the 
Diconix 150 printer. Now 
there's a 150 plus. It delivers 
improved print quality, on plain paper, 
and is faster than ever. It's still the smallest, lightest, 
quietest printer in the world. 


• Faster than ever— 180 CPS. • Improved print quality— even 
higher resolution and improved font design. • Prints on plain 
paper. * Improved paper handling, easily handles tractor feed and 
cut-sheet paper. • So compact and light you can carry it any- 
where— 3.1 lbs. • So quiet you can use it anywhere. • The proven 
reliability you expect from Kodak. 

The Kodak Diconix 150 plus printer. Now you can read what 
you write before you get back to the office. For details, 
f' ^ and the name of your nearest dealer in the 

U.S. or Canada, call 1800 255-3434. 

Portable power for the printed page. 



The new vision of Kodak 



® Eastman Kodak Company. 1989 
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SCAN DRAWINGS AND IMAGES INTO YODR CAD SYSHM 
LunaTrace' S79.S5 

Luiufl'race"' offers the most economical and advanced scaraiing method available today for loading 
Non-CAl) drawings and images into your CAD system, without costly conversion to CAD format. 

Luna1^ace ailows the user to view, zoom, pan, plot and convert the scanned image into intelligent 
data . . . using only the standard CAD system commands, and plotting devices. 
l.undIVace uses scanned images created by most popular scanners that produce 
a PCJC format, or images can be scanned using service bureaus. 


SERVICES INC 

2.^5 Luna Road. Carrollton, TX 75006 

CIRCLE 248 ON READER SERVICE CARD 

Lun^ace'" will Introduce you to the value of scanned Images in your 
CAD system ... die technology that was pioneered by our 
lainaScries™ produces, these products offer enhanced image 
manipulation capabilities to Lundfiace ... the same 
capabilities enjoyed by our Fortune 500 customers, 

Orders Only: 1-800-2.54-SCAN 
Inquiries Only: I-214-484-.5339 


rF1 


AutoCM) IS a 
reftettivd tnidenurlt 
of Aulodek. liK 


AutoCAD 


BLOCKS 


DISPLAY 


inquiRV 


SETTINGS 


UTILITY 


ASHADE 











The interface wars 
may be dangerous. 
If the lawyers 
get their way, 
software developers 
will spend their 
time doing things 
differently, 
not better. 


^ Jim 

Seymour 


User interfaces are really hot right now. And 
no, dear cynic, not just at the meetings of the 
American Bar Association’s Computer Law 
section. 

Anyone doubting it would have become a 
believer in 10 minutes had they been at the As- 
sociation for Computing Machinery’s CHI ’89 
conference, which took place in early May. 
CHI stands for Computer Human Interface, arid 
CHI ’89 had virtually all of the biggest and best- 
known names in the theory and practice of in- 
terface design. Attendance soar^ this year to 
an all-time high of 1 ,800 people. 

A sparkling four-way debate on the user-in- 
terface litigation wars drew reporters from na- 
tional newspapers and the business press as 
well as conference attendees. The audience 
hissed when the moderator finally cut off the 
protracted question-and-answer session. The 
formal sessions were vigorous, contentious, 
and interactive to a degree not often seen in aca- 
demic or business gatherings in the computer 
industry. Even the coffee-shop colloquiums 
were more intense; people crowded 10 and 15 
chairs around four-place tables, the better to 
yell at one another. 

But out of all that was said on the speaker’s 
platform and in the hallways, a remark by Mi- 
chael Leak of Bellcore (the former Bell Labs) 
stayed with me the longest. He identified better 
than anyone yet the clear and present danger of 
today’s muddled legal situation. 

“We spend a lot of time in computer science 
arguing about standards and trying to get sys- 
tems that people can use intuitively and easi- 
ly,’’ Leak said. “Now the danger is that com- 
pany managements will tell their people to do 
everything differently. That will mean every 
program you buy will look different from every 
other program. And you’ll have a lot of trouble 
using them.’’ 

Exactly. 

This isn’t just a moot-court debating exer- 
cise. it’s a direct assault on the central thrust of 
product development today: making things 
consistent so that they’re easier to use. 

DIFFERENT ISN’T ALWAYS BETTER 

Programs that are hand to use because they look 
different are nothing new to users of DOS com- 


puters, of course. That’s the curse of the lack of 
user-interface tools built into DOS. But with 
the gradual acceptance of the Microsoft Win- 
dows and Presentation Manager screen-design 
and keystroke conventions, we’re beginning to 
see some light at the end of the tunnel. 

In fact, as Will Zachtnarm has pointed out, 
we may face the blissful prospect of a future in 
which most small-to-medium-size systems 
have similar interfaces. On the DOS level, 
we’ll use Windows; on OS/2, Presentation 
Manager, and on Unix, it looks like the Win- 
dows derivative OSFIMotif may be the winner. 
But only if we don’t get caught up in a swirl of 
everyone doing it differently — not better, just 
differently, thank you — to avoid being sued. 

Copyrights and patents have fostered social 
and scientific progress and protected the legiti- 
mate rights of inventors and their assigns for 
more than a century. But now those admirable 
statutes run the risk of being perverted and of 
being turned toward purposes they were origi- 



nally intended to work against. 

In part, this problem is due to the changing 
nature of the intellectirai property for which 
protection is being sought. Software isn’t much 
like books, for which copyright laws were orig- 
inally written. And computer chips and micro- 
code aren’t much like most of the inventions the 
U.S. Patent Office judges. But equally respon- 
sible is the aggressive, predatory attitude of 
some vendors in the computer industry. Today, 
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Call us for a free AnthroCart catalog: 800 - 325-3841 


Jim Seymour 




ANTHRO 


Anthro' 

Technology Furniture' 

3221 N.W. Yeon St. 
Portland, Oregon 97210 
(503)241-7113 


Artihro. AnihroCari and Technology Furniture ate registered trademarks ot Anthro 



FNMA 1003. 


Software features depend on the form and your printer's capabilities. 
FormWorx b a legisiered trademark and AutoForm is a trademark ol 
Fo^n^^brx Corporation. 


Reservoir Place. 1601 liapelo Road. Wahham. MA 02154 


HUD 1. DD250. SF 171. OF 347. 
HCFA 1500. NAVPERS 1611. 

DD1610. ...If you've tilled it out once, 
you’ve filled it out a thousand times. Why 
not do it on your PC using one of our 
AutoForm^ packages and get it done 
once and for all. 

For example, with our FNMA Auto 
simply fill in your 1003 on screen and 
it out on your laser printer. Entries 
exactly where they belong with pinpo 
precision. AutoForm also creates stan 
dBASE III Plus tiles. So your data can be 
used to fill in another 1003 or any other 
form. Never retype a thing. 

Free demo disk. Call us today. 

1 - 800-992 0085 

(or 617-8904499). 


FormWorx’ 

CORPORATION 


copyright and patent suits are coming to be 
seen as legitimate strategic elements in a 
company’s marketing plans. 

Does Apple’s weird affection for a 
cmde line drawing of a garbage can make 
much sense? Does anyone think that Apple 
is really pursuing copyright royalties tam 
Microsoft, Hewlett-Packard, and maybe 


Today, suits are seen 
as strategic elements 
in a company’s 
marketing plans. 


IBM in their legal attack on Windows, New 
Wave, and, implicitly. Presentation Man- 
ager? Or aren’t Apple’s lawyers really just 
trying to buy time in the courtroom, stall- 
ing the competition while Apple’s engi- 
neers try to catch up in the labs? 

ON THE SHOULOCRS OF GIANTS 

As in other creative fields, people working 
on user interfaces stand on the shoulders of 
those who have gone before them. Jack 
Brown, Apple’s counsel in its suits against 
Microsoft and HP, acknowledged the cre- 
ative aspects of interface design when he 
said at CHI ’89 that much of user-interface 
design is still an art, not a science. 

Tom Hemnes, another lawyer in the 
CHI ’89 debate, got to the nub of it when 
he pointed out that computer software is a 
“cumulative technology.” We build, in 
software development, on what has been 
built before. And any force that drives us 
away ftom that direction, forcing us to pur- 
sue artificially dilTerentiated routes rather 
than adding good new ideas to the best of 
the old ones, will have a malign effect. 

What scares me most about today’s in- 
terface litigation is that it may knock us off 
the track of pursuing programs that are 
more consistent and easier to use. Partly 
because the legal tools are inadequate. 
Partly because judges don’t understand 
computers. But mainly because some 
companies have shown a willingness to 
pervert the veiy laws under which they 
claim to seek shelter. ■ 
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maxell 


Backup for even the 
most advanced hand disk. 
The Maxell 
y4' data cartridge 


The loneliest feeling on 
earth is the feeling 3 iat 
comes right after losing the 
data you’ve worked so hard 
on for so long. 

The solution? 

Maxell Advanced System 
V4" Data Cartridges. 

They’re fully compatible with 
all standard and mini V4'' 
data tape systems. 

Perfect for file-by-file 
backup or mirror-image 
streaming, creating archival 
tapes or off-loading data. 

And best of all, they 
bring you the peace of mind 
which can only come from 
seeing the Maxell name on 
your computer products. 

Talk to your Maxell 
distributor about backup for 
even the most sophisticated 
computer today. Before it 
slips your mind. 


maxell 

THE GOLD STANDARD 

Masd Owfi o( APMhM. 2S-O0 Rcuu 208. Pair Lawn. NJ 0T4I0 
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The World 5 Fittest PC Illustration Package 


I Easy, Powerful User Interface 

• Microsoft Windows, running on all ATsind 
386s, with 640k RAM 

• Simplified menu & toolbox design 

• Macros enable repetitive operations to be 
easily accessible 

• Hundreds of useful samples dc clipart 

• Thorough documentation dc tutorial 

■ Lightning Speed 

• Superior architecture results in amazing 
speed even with large drawings 

I Superb Freehand Drawing 

• Draw Bezier curves quickly and easily 

• Fast dc Powerful curve editing 

I Calligraphic Pen Shapes 

• Gives your curves a human touch by allow- 
ing custom p>cn shapes dc angles 

I Powerful Bitmap Support 

• Rotate skew, stretch, scale, crop, color deposi- 
tion any bitmap 

I Autotrace to Quickly Create Artwork 

• Automatically traces bitmaps, including 
scanned images to easily create your own 
editable artwork 


COREL 


mover SO Precision Fonts In Any Size 

• COREL'S top quali^ typefaces (including 35 
that match inose in PostScript printers) are 
included for both screen dc printer. You see 
EXACTLY what you get, even when your 
text is skewed, rotate^ or magnified 

• Laserjet, Paintjet, dc Postscript printers are 
fully supported 

• Easvty^ace selection with font shap>es 
visible during font selection 

• Full intematiortal character set 

I Interactive Kerning 

• Characters can be dragged until you see the 
exact spacing you want 

• Individual characters can have different at- 
tributes within a text string including 
typeface, point size, angle etc. 

I Fit Text to a Curve 

• Text^an easily be snapped to any curve in- 
cluding ciKtes, rectangles, or even other text 

9 Fit Text to a Space 

• Interactive letter, word and line spacing 

■ Edit Lettershapes 

Start with any font you want, Iben create 
your own custom lettering 

■ Special Eflects lor Postscript Printers 

• Over 50 Stunning textures including Fractal 
and Escher effects for fillingany object 

• Linear or radial fountain fills for any object 
including text 

• Extensive halftone screening for all objects 
including bitmaps dc text 


WExcellent Connectivity 

• Import Lotus PIQ PCX 'HFF, Illustrator, 
GDF, CGM 

• Export displayable EPS, Windows Metafile 
for use in page layout software 

• Use with in Windows supported input and 
output devices including slidemakers, 
tablets, monitory Videoshow etc. 

I Dazzling, Low Cost Color Output 

• With CORELDRAW and a $1395 Hewlett 
Packard Paintjet printer, you can create inex- 
pensive but impressive color presentations 

• FuU PANTONE®* and CYMK color support 
for color sepirations and color matched out- 
put devices 

I Unlimited HOTLINE Support 

• COREL experts are keen to help' 


COREL, 1600 Carling Ave. Ottawa, Ontario K1Z8R7 (613) 728-8200 ORDER NOW $595* 

* Pantone Inc's chedc-standard trademark for color reproduction ft color reproduction materials, **Avijlable on 5,25~or 35~ disks; Microsoft WINDOWS not included. 
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There are good 
reasons why 
workstations won’t 
take over the PC 
market. But keep an 
eye on those 
workstation vendors! 


^ _ William E 

Zachmann 


There has been a lot of talk recently about work- 
stations as alternatives to personal computers. 
As workstation vendors have announced prod- 
ucts with list prices under $10,000 — compar- 
able to those of high-end 386-based PCs — 
some analysts have been led to predict that 
these units will capture a big slice of the busi- 
ness market. Furthermore, some say, business 
buyers are likely to curtail their purchases while 
they evaluate these competitively priced work- 
station alternatives. 

With all this horse manure around, it’s hard 
to argue that there isn't a pony in there some- 
where. Still, if I may stack up my metaphors a 
little, there are very good reasons to suspect that 
this issue is more smoke than frre. For the dis- 
tinction between personal computers and work- 
stations is not nearly as clear as many comtrren- 
tators would have us believe. In fact, it is a 
distinction at best dubious, at worst downright 
misleading. To be sure, these products have 
historically fallen into two rather different mar- 
kets. But it is not at all certain that the categories 
of the past will apply to the markets of the fu- 
ture. 

Since the early 1980s the term workstation 
has been applied to single-user systems aimed 
at specialize fields, such as computer-aided 
design and artificial intelligence, that are graph- 
ics intensive and that require high processor 
performance and storage capacity. Worksta- 
tions are typically equipped with more memo- 
ry, more disk storage space, larger and higher- 
resolution displays, and faster bus stmctures 
than personal computers. As a result they are 
more expensive, but they can handle applica- 
tions that personal computers, until recently, 
just haven’t been able to tun effectively. 

Initially, workstations were built with high- 
performance proprietary processor architec- 
tures, and they cost $100,000 or more. At that 
titne, standard microprocessors from vendors 
like Intel and Motorola simply weren’t power- 
ful enough to meet the needs of such specialized 
applications. But as rttore-powerful 32-bit ver- 
sions of these chips appeared, they began to 
show up in the low end of workstation product 
lines. In particular, the large, unsegmented 
memory space of Motorola’s 680X0 series has 
ensured for these machines a leading role in the 


world of workstation products. 

It all adds up to the realization that worksta- 
tions are simply personal computers for appli- 
cations that rcs aren’t yet powerful enough to 
handle. Other differences, from processor and 
bus architectures to operating systems, are inci- 
dental. And as the technological overlap be- 
tween workstations and personal computers 
grows, the validity of the distinction between 
them will disappear. 

HISTORY REPEATS ITSELF 

Something roughly comparable happened with 
personal computers and dedicated word proces- 
sors in the early 1980s. Like today’s worksta- 
tions, dedicated word processors were original- 
ly expensive, specialized systems for doing 
things that personal computers couldn’t do. In 
1980, IBM’s introduction of the Displaywriter 
(which, remember, was a hardware product 
built around an Intel 8086 processor) was con- 
sidered a major lueakthrough. It was priced 



very aggressively — below $10,000! 

At the time, there was actually talk of dedi- 
cated word processors like the Displaywriter 
posing a challenge to personal computers. IBM 
offered CP/M for the Displaywriter, and some 
analysts thought it might displace the less-pow- 
erful personal computers of the time — like the 
Apple n. 

But what actually happened, of course, is 
that personal computers bwame capable of do- 
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William F. Zachmann 


ing word processing as well as or better 
than dedicated word processors. Personal 
computers took over word processing, 
while word processor vendors suffered a 
decline from which even the survivors, 
such as Wang, are still trying to recover. 

Similarly, today’s personal computers. 


based upon powerful standard micro- 
processors like the Motorola 68030 and 
68040 and the Intel 80386 and 80486, are 
capable of taking over tasks once relegated 
to workstations. The separate workstation 
market is doomed as surely as the dedicat- 
ed word processor market was doomed 10 
years ago. 

Workstations caruiot “take over” the 
personal computer market, because the 
only way to do so would be, in effect, to 


stop being workstations and start being 
personal computers instead. If the work- 
station vendors do not sufler the same fate 
as the word processor vetKlors, it will only 
be because they have learned to compete 
effectively in what is really the personal 
computer market. 

The question, then, shouldn't be posed 
in terms of workstations versus personal 
computers at all, for this approach ob- 
scures the real issues and trends in the in- 
dustry. Instead, we should ask whether 
some of the secondary aspects of today's 
workstation market are likely to become a 
significant influence in tomorrow's per- 
sonal computer market . 

Will Unix, the statxlard operating-sys- 
tem environment for workstations, be- 
come a major factor in single-user personal 
computer use? Will RISC architectures be- 


Workstations are 
simply PCs for 
jobs that PCs 
aren’t yet powerful 
enough to handle. 
Other differences, 
from processor and 
bus architectures to 
operating systems, 
are incidental. 


come viable standard alternatives to the 
Motorola and Intel architectures that cur- 
rently dominate personal computers? And 
will workstation vendors like Sun and 
Hewlett-Packard/Apollo become major 
players in personal computer markets? 

1 have argued previously that, barring 
some significant surprises, Unix is not 
likely to be a major factor on desktops in 
the business world. And in future columns 
I will argue that it will be a long time be- 
fore RISC architectures become a major 
factor there, either. But it's too early to tell 
whether workstation vendors have a real 
chance for success in personal computer 
markets. ■ 




Break DOS’s 640K Shackles! 

“A top slot on anyone’s software \ sjr] 

shopping list ...helps TSRs co- \)J kY j 

reside in any system... ^ s- jl 

HEADROOM is a grand Idea..." _\ 

Winn L.Rosch, PC Week, / T 

December 19, 1988 j \ j \ 

"Calling HEADROOM a j ^ / ) ) 

memory manager Is like call- j /(^ \ 1 V J Jl J' \ 1 

Ing HoudinI a handcuff \ j 1 / ) 

manager. ^ 

Helix Software's $95 memory 

manipulator performs more death defy- \ ■ / 

ing escapes from DOS’s 640K straitjack- \ / 

et than any other program available. \ 1 

...Thia la oaa asagic act yoa aroa’t \ / 

araat to aiaa.” \ j 

Edward Mendelson, PC Magazine, 

February 28, 1 989 pSiiiiSilSSiWI 


HEdDROOm 

The New Dimension In Memory Management 

Control RAM-Resident (TSR) Control Application Programs 

Programs 

• Free all memorv occupied by RAM • 1 nwH up Id 32 sknuh&neouslv 

resident programs • Hot>Key quickly (in 4 seconds on an AT) 

• Load or remove TSRs on the fly without from one program to artoti^ 

leavirtg your application • Set iq) any hot keys for your programs 

• Swap TSRs Instantly to/from expanded • Switch between arty ap|:Jicattons.even 

memory, extented memory, or to disk graphics artd ntouse driven programs, 

• Use TSRs’ own hot-keys to pop them up • Reload programs from their saved 

• Eliminate conflicts among TSRs and memory image 

between applications and TSRs • Switch proyams from a batch file or API 

• Contol up to 32 TSRs/groups of TSRs • Re-boot any apjrficatkxi partition vA^tttout 

• Display menu of loaded TSRs affecting odters 

• Activate and deactivate TSRs at any time • Display menu of loaded applications 

• Swap and control ANY TSRs. even key $95.ordcr now: l-800-451-0551ln NY 

macro programs 262- 8787 9am to 5pm EST; ($5 per otder 

• Control TSIU from botch fll« or through jgO outside U.S) VlSAM/CCOD,or 

the APl-load, unload, reload, remove ^ 

write to us at 

• Pop all TSRs up at any time-even in 

AD TSRs remain fully functional but use none of — COt* IMC 

your 640K memory, and HEADROOM itself aS-SS Dintels Street -Brlarwood. ri.Y. 1 143»«(718) 262-a707 

uses only 50K. Patent Pendlitg 
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PrintQHS High Rnduethrity 
Piini SpotSng Sottma^ hr Poiiter-Hsen, 


Boost your PC’s capabilities with 
PrintQ, the original, professional 
quality print spooler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 

Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 
and installs in seconds. 

The “Pop-up” Status Display allows 
you to view the print sequence and 
control document printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 

PrintQ 4.0 Offers PC 
Users These Powerful 
Advantages. 

■ Spools to disk, not RAM. 

■ Can be loaded into Expanded 
Memory (EMS). 

■ “Pop-up" Status Display using 

Corporate Licensing Available 

•Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

■ Choose any of your printer’s fonts 
or functions for each or every 
PrintFile. 

■ Unload PrintQ completely from 
memory. 

■ View documents on screen with 
or without printing. 

■ Spooled reports can be exported 
to other programs (ASCII files). 

■ Automatically prints the number 
of copies you specify. 

■ Restart printing from any page. 

■ Start or stop printing at anytime. 

■ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

■ Spool reports to disk to be 
printed out automatically whenever 



a printer is connected. 

■ Minimizes forms changes by 
grouping similar documents. 

■ Archives reports for reprinting. 

■ Print in order of priority. 

■ Wtorks with any printer or plotter. 

■ Control fiiom a batch file and fitim 
within compiled languages. 

■ No program modifications 
required. 

■ Automatic help on every screen. 

■ Quick Start Card for fast, easy 
installation. 

Guaranteed!* 

Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. (^all toll free 

1 - 800 - 346-7638 

extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 


Some “warnings’’ were 
meant to be i^ored. 



Software Di r ertien s , Inc 

1572 Sussex Turnpike 
Randolph, New Jersey 07869 
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Fastest 

DeKvery 


Lowest 

Pricesv 


for FAST 

DEPENDABLE DELIVERY. 


Industry Price Leader. 


FREE 


Air Express Shipping 
'ou Pay The Ciroiind Shippinji 
^ We Paj' The Air Difference 


Most^^ 
Reliable ^ 

Established Industiy Leader 
^oing Business Since 198^ 


^ Best ^ 
Selection 

We Cany 

the products you want. 


T Software 1 
Money Back 
.Guarantee . 

*See Details ^ 


MIT SYSTEMS 
XT 

10MHz, 150 WATT Power Supply, 

101 Key Keyboard. 8 Slots 


MIT SYSTEMS 

286-12 

12 MHz, 200 WAH Power Supply, 

101 KeyKeytxjard.BSIols, 

Small Fool Prinl. Norton SI Rating 13.4 


386-20 

20 MHz, 200 WAH Power Supply. 

101 Key Keyboard. 8 Slots. Shadow RAM. 
Disk Cache, 1 MB RAM. 

8387 Socket. Norton SI Rating 23.0 

*1476 


With 1 MB RAM. M.2MB floppy. Multi 1/0 . . 

With 640K RAM>1 .2 MB Floppy. 20 MB HO. Multi lAD . 
WilM MB RAM. M 2MB Floppy. 40MBHO. Multi K) . 
With2MBRAM.M 2MB Flow Multi lA) 


With640KRAM.360KFloi y 

With $40K RAM. 3e0K Floppy. 20 MB HO . 
With 640KRAM.360K Flow. *QMBHD 


WithlMBRAM.V1.2F)oppy.Munil/0 

mmK RAM. M.2 Floppy. 40 MB HO. Mutk VO 
With 2 MB RAM, 1-t.2 Floppy, 80 MB HO. Muhi lA) 


Video Syttems' 


I/O CAROS 

MIT I/O Serial Clock 

MIT I/O Serial/Parallel 

MIT I/O AT Parallel/Serial/Game Port 

MIT I/O XT Parallel/Serial/Game Port/Clock & Battery 

KEYBOARDS 

MIT 101 Key Keyboard Tactile 

MIT 101 Key Keyboard Enhanced w/Solar Calculator . 

‘Including Card & Monitor 


DISPLAY CARDS 

MIT Mono Graphics w/Printer Port (720 x 348) . . 
MIT Color Gr^ics w/PrInter Port (620 x 200) . . . 

MIT EGA w/Autosense (640 x 480) 

MIT VGA (800 x 600) 

CONTROLLERS 

MIT Combined 360K/720K/1.2 MB/1.44 MB FDC 
MIT AT Controller WD 1003 MFM 2:1 Interleave . 
MIT AT Controller WD 1006 MFM 1:1 Interleave . . 


$123 

$248 

$478 

$600 









HARDWARE 


Fastest 

Delivery 

WeuK '' 


Lowest 

Prices 

IndiHtiv Price Letder 


Software 
Money Back 
Guarantee 


lot fast; 

imNQABlX KUVCin 


DISKDRIVES 

Bernoulli Box 10 Meg $895 

20 Meg 1255 

40Meg(0ual20MG) ... 1565 

BetaD{t.20MG 1015 

Beta im. 20 MG n5 

Dual 44 MG 1955 

Colorado Memory 
Systems with TaF^ 

Jumbo 40/120 Ext 435 

Jumbo 40/120 Int 325 

Seagate 
20 MG w/Seagate 

Controller 249 

251*1 40 MG 429 

30M6’/^HT 295 

80 MG 635 

Win Card 30 MG . . . 419 

Win Card 49 MG 550 

Win Card 65 MG 660 

Other Models Call 

Teac1.2MEGAT 85 

Floppy XT 70 

Toshiba 

3.5Dr720K 75 

3.5 Dr 1,4MB 89 

MODEMS 

Anchor 

1200 6 w/software $59 

1200 EXT 89 

2400 B w/software 120 

2400 EXT 135 

ATI 

2400 ETC w/sw 155 

Hayes 1200 289 

1200B 249 

2400B 395 

2400 EXT 429 

Personal 1200 125 

Prometheus 

1200B w/Software 55 

24006 w/Software 100 

2400G 89 

US Robotics 

Courier 2400 259 

Courier 2400E (MNP) . . .315 
HST9600 539 

HARD CARDS 

Plus 

20MG $505 

40 MG 649 

Impulse 40 MG 645 

Impulse 80 MG 859 

Passport 20 419 

Passport 40 559 

SCANNERS 

Complete 

400 Hand $145 

Full Page 529 

Half Page 149 

DPI 

Scanner HS-3000 185 

Logitech 

Scanman 100/400 , . 169 > 


FAX MACHINES 

PanaPax UF155 
...$639 Ricoh RF800 .. 
Sharp 

635 F0220 

. . 825 F0300 


Alps 

Allegro 

Other Models 

Citizen Printers 

120D 

180D 

MSP 55 

Other Models . . . 
Diconix 

150 

150 Plus 

Other Models . . 
Epson Printers 

FX850 

FX1050 

LQ510 

LQ850 

LQ1050 

LX810 

Other Models . . 
Hewlett-Packard 
Desk Jet Plus . . 

Laser Jet HD 

Laser Jet Series II . 

PaintJet 

Other Models . . 


NEC P2200 

P5200 

P530Q 

890 Silent Writer 
Okidata 172 . . . 
182Turt)0 

320 

321 

390 

391 

LaserlmeS 

Panasonic 1124 . 

1180 

1191 

1524 

1592 

1595 

Laser 4450 

Other Models . . 
StarMicronics 
NX 1000 Rainbow . 

NX 1000 

NX 2400 

Other Models 

Toshiba 

321 SL 

Express Writer 311 

Page Laser 

Other Models , . 


Avatex 
EFAX88 . . . 
Canon 
Faxphone 8 . 
Faxphone 15 
Faxphone 20 
Faxphone 25 
Murata 
M 1200 .... 
M 1600 .... 
NEC 

Multifax 2.. 
Panasonic 
KXF100 . 
KXF120 . , . 


UX80. 
UX 180 
UX350 
Toshiba 
30100 . . 
3300 .. 
3600 
3700 EN 


KEYBOARDS 

KeytronicsKB5151 . . 

KB5153 

KBIOlPlus 

TERMINALS 

Wyse30 


BOARDS 

AST 

Rampage 2/256K 

Rampage + 286 

Rampage 2/286/512K 
Six Pack PIUSW/384K 

VGA Plus 

Other Models 

ATI 

EGA Wonder 

VGA 

VGA256K 

Hercules 

Color Card 

Graphics Card Plus .. 

Incolor 

Intel 

80287-6 

80287-8 

80287*10 

80387-16 

80387*20 

80387-25 

80387-33 

8087-1 

8087-2 

Above Board Plus . . . 
Aboveboard - w/2MG 
Aboveboard ^ PS 
Inboard 386 PC (IMG) 
Inboard 386 AT . 
Orchid 

Pro Designer 

Pro Designer - 

Tiny Turbo 

Paradise 

Autoswitch 350 

Autoswitch 480 

VGA* 

VGA + 16 

VGA Professional 

Video-? 

FastwriteVGA 

Vega Deluxe 

V-RAMW/256K 


60 

150 

FAX BOARDS 

Complete 4800 . . 

960(f 

Communicator 

Panasonic 
Fax Board FX-BM89 . 


COMPUTERS 

AST 

Bravo 1 

Bravo 5 . . 

Bravo 45 

EVEREX 

Mitsubishi 

NEC 

MuttispeedELII 

Multispeed HD 

Panasonic 
FX 1650 
Toshiba 
T-1000 

T-1200F 

1200FB 

T-1600 

T-3100E , , . . 

T-5100 

T-5200 

Zenith 

Supersport 2 

Supersport 20 

Supersport 286 . . 

DISKETTES 

Sony 

3V^6s/ 00(100) ... 
3V^ High Density (100) 
574 0^00 (100) . . . 
5’/4 High Density (100) 


MONITORS 

Amdek210* 

410 . 

432 

632 

1280 

Mitsubishi 

Diamond Scan 

Diamond Scan 16" ... 
NEC 

Multisync 2A 

Multisync 30 

Multisync Plus . . 
Multisync GS . 
Multisync XL. 
Monographic System . 
Other Models .. 
Princeton 

Max 12 

Max 15 

Ultrasync 12 

Ultrasync 16 

Sony 

Multiscan 1302A 

Zenith 1490 

NETWORKING 

NOVELL 

Altec Passive Hub . 

AQUILABPort 

Active Hub 

AQUILAArcnetCard . 
SMCMdl130 
ArcnetCard 


Standard Monitor Arm 

Low-cost solution for more desktop 
space, increases viewing comfort. 

The Experts in Accessories 


ACCESSORIES 

Computer Tool Kit 

Disk Bank w/Lock 

Joystick 

Keyboard Drawer . , 

Curtis 

Clip 

Keyboard Saver 

Monitor Arm Standard . 

Printer Legs 

Ruby Plus 

Ruby Surge Suppressor . 

Tool Kit (10 Piece) 

Universal Printer Stand 


AIR EXPRESS SHIPPING 

Vou Pay Tbe Ground Shipping 
'We Pay The Air Differed v 


eiKLCt C:AKi> 




LAN/NETWORKING 


ACCPACBPI Network .... 

Crosstalk Lan 

DBase IV LAN 

FoxbaseLAN 

Lotus 1.2, 3 LAN 

MS Word Network 

MS Word Network Node . . 
Multimate Advil LAN .... 
MultimateAdvIlAdd'IUser 
Paradox Network 


PFS Professional Network 259 

Q&A Network Node 175 

RBase For DOS (1-3) Network 456 

DBase for DOS ( 1 - 6 ) Network 617 

RBASE for DOS Unlimited 1843 

Supercalc 5 LAN (requires Supercalc 5) 295 

Ventura Publishing Networking 765 

Word Perfect Network 329 

XTree Networking 189 

XYWritelll Network Node 95 


SOFTWARE 


J^soriWARF 


ACCOUNTING 

ACCPACEasy 

ACCPACBPI 2 

Bedford Accounting . 

DAC Easy Accounting. 

DAC Easy Bonus Pack 

DAC Easy Payroll 

0neWritePlusMaster2.0 
One Write 

A/R,AfP. Payroll . 

Peachtree II 

Quicken 

Solomon Basic Accounting . 
Solomon Inn & Job Cost 

Time Slips 

TimeSlipslll . 
TimeStipsAcctLink 

UTILITIES- 

Disk Technician Adv. 

Disk Technician Plus . 

DS Back-Up Plus . . 

Eureka 

FastbackPlus . . . 

Fastrax 

Form Filler ... 

Formtool 

Formworks w/fill& File 
Grasp 

H-Tesl Format . . 

Hyper Access 
Keyworks 

KeyworksAdv . .. 

Uplink + 

Uplink Traveling s/w 

Mace Gold 

Mace Utilities . 

Microsoft Windows 286 
Microsoft Windows 386 

Norton Commander 

Norton Advanced 


PROJECT 

MANAGEMENT 

Microsoft Project 4.0 
Superproject Expert . 

Timeline 3.0 


Harvard 

GRAPHICS 


PFS: First Choice 

Five Powerful 
Produclmly 
Tools r— — 

, a rfS hrwLhacr I 

In One. ? — v 


FAST... Bark up lUMB 
in a.s little a.s 4 niinutfts! 
EASV . . . Ftill dirertan’-lree 
display for simple '(>uint 
and shoot" iiackup 
selerlKHi. 

SAFE...4fiill twlsof 
Mfiiriu- give Backup Pro 
the safest liarkup utility 
avaitalile. 


Give Your Graphics 
The W/nn/ng 
Look! 


INTEGRATED 

SOFTWARE 

Enable OA 
Framework III 

MS Works 

Smart System 2 
w/Spell Checker . . 
Symphony 


SOFTWARE PUBLISHING 

e $82 Harvard Protect Mgr III . 

TICS . 75 Professional File 

sher . 65 Professional Plan 

raphics 255 Professional Write 

DESKTOP PUBLISHING/GRAPHICS' 

itrator/ Newsmaster II . . 

iS $375 NewsRoom 

175 NewsRoom Professional 

r 269 PagemakerSO 

nt , . 60 PC Paintbrush + 

A05 pc Paintbrush (windows) 

printO 

Printmaster Plus . 

lop Publisher 1E5 

top 27 L 

+ . , , 159 + 

1 1 S 9 Publishers Paintbrush . . 

he Box 65 Publishers Type Foundry 

295 Ttmeiine3.0 

aphcs Master Pack 267 Ventura Publishing 

25 Ventura Publishing Pro . 

1 295 VPGraphix 

Chart 3.0 240 Windows Express 


lOIRPlos 
386ToTheMax 
Above Disk 
Allways . 

Backup Pro 

Battery Watch . , 
Brook^n Bridge . 
Carousel 20 

Copy II PC 

Copy II Option Board 
Copywnte . 
Corefast . . . 
Cruise Control . . 
Dan Bricklin's Demo It 

Dave 

DBFast 

Oesklink 

Oesqview 
Oesqview366 
Direct Access 
DiskOptimizerA.O . . . 
Disk Technician 


XTree Professional 


•We Do Not Charge VT^ur Card Until Your Order is Shipped 
•You Pay The Ground Shipping 1-10# $7.00; 11-20# $11.00 
(Except Alaska & Hawaii). We Pay the Air Difference 
•Free Air Applies ONLY to Orders Over $100 
•All products (including OOA's) carry manufacturer's 
warranties only. We do not honor guarantees, 
rebates, trial period privileges or promotional 
oroorams offered bv manufacturers. 

•To Follow Up On An Order: (602) 944-1037 
•Order Line Hours Mon.-Fn. 7:00 am-8;00 pm 
Saturday 9:00 am-l:OQ pm 


•No APO. FPO, or international orders please 
•Call Before Submitting P.O's. Ask for 
National Accounts. 

•Personal and Company Checks Will Delay 
Shippings Weeks 

•Pnces, Terms & Availability Subject to 

Change Without Notice 

•Add 5*^ for C. 0.0 Orders 

•No returns on miaordered or opened hardware. 

• We Do Not Guarantee Mechine Comoetibilitv. 

•No Charge for VISA and Mastercard 


*\1oney Back (Uiarantce 

♦Softwnitr ONLY. 

•30 Days front Hate of invoice, 

• Refund ONLY on 
Product Price. 

•Call fur Return 1 ^1 JT 

Authorization Nunilter Mip»{TiN 5 


101 

Norton Editor 

. 40 

69 

Norton Utilities 4 5. 

53 

45 

OrgPlus 

49 

103 

Org Plus Adv 

79 

98 

PC Fullback . . 

72 

32 

PC Tools Deluxe 5.1 . . 

43 

. 79 

Print Q 

79 

50 

Right Writer 

46 

81 

Sidekick Plus . . 

125 


Sideways 

37 


Spinwrite 

39 


SQZPlus 

59 


Super PC Kwik 

52 


Superkey 

59 

69 

Take Two Manager . . . 

59 

80 

Tops Flashcard 

142 

47 

Tops IBM . ... 

100 

61 

Twist & Shout 

47 

120 

Who What When .. 

105 

46 

XTree 

34 






hBcrosott 


hHcrosatt 

Word 5.0 


QuickBasic 


C Compiler 5.10 


Learn In rinii>f>urM*lf in* 
•itead oli ik>iiii( t^llliotil. 
When MHi'vp rvarliwl llu* 
limits of vnurrurrrnl 
pn>t)U>m-s<itvii^ Kaii. lion i 
get mad Gri Mk'ixiMift* (liiH-k- 
BA.SK' ventinii 4 5 and vvnii' 
NtiuroMii |m>Ki'an)!< 


' For {KHipir wild ran I 
wail to gel givat 
looking oulptil 
■The jKiwerloi‘n»al«‘ 
profi>s»k>iuJ inilpul 
plus tlie !>{a*ed to do 
it vt?r>'. ver>' qoii-kK- 


’ Fast, compart, 
opiimi/.ed rode 
for blazing 
execution .4|>eed 
> Mixeii memof>' 
models, outstanding 
ikH'umentalion. iner 
70 support libraries. 


SOFTWARE 


WORD PROCESSORS 

AMI . U 

AMI Professional . 

Borland Sprint 12 

OAC Easy Word .... 2 

Easy Extra I 

6em1stWord+ 1C 

Grandview 11 

Multimate Advantage II . . . 21 

Q&AWnte . 11 

Total Word 21 

Volkswnter4 f 

Volkswriter Deluxe Plus . ! 

Webster 

NewWorld Writer II ! 

Prof. Spell Checker 1 

New World Thesaurus ' 

Word (Microsoft) Ci 

Word Perfect 5.0 . . 2i 

Word Perfect Executive . . 1i 

WordPerfectLihrary ! 

Wordstar Pro Pack 5.5 2( 

Wordstar 2000 Plus 3.0. 2^ 

Wordstar 2000 + Legal . V 

XYWritetli+ 1! 

GAMES 

Jack Nicholas Golf Si 

Jordan Vs. Bird ! 

Leisure Suite Larry .. ! 

Leisure Suite Larry II I 

Mean 18 ! 

NFL Challenge ! 

Pete Rose Pennant Fever : 

Who Framed Roger Rabbit i 

Chessmaster 2100 
Jet - 


NETWORKING 

Novell 

ANW/2862.15., 

SFTNW/2862,15 

ELS II 2.1 

ELSI2.0A 

All Others 


MICE 

IMSI Mousew/Or. Haiolll . S 
Logi Hi*Rez Busmouse 
(New Shape) . 

Logt Hi-Rez Busmouse w/Pami 

(New Shape) 

Logi Hi-Rez Serial Mouse 

(NewShape) 

Logi Hi-Rez Serial Mouse 
w/Paint (New Shape) 

Logi New Serial Mouse 
wf'Publisher 
Logi New Bus Mouse 
w/Pubtisher . 1 

— MOUSE SYSTEMS- 

PC II Mougew/Paint 
(Bussor Serial) i 

PC II Mouse w/Autosketch 
(Buss or Serial) ! 

Omni Mouse < 


COMMUNICATIONS 

Carbon Copy Plus $1 

CompuServe 
Subscription Kit 

Crosstalk XVI 

Crosstalk Mark IV 1 

DirectAccess 

Magk; Mirror 

Mirror III 

PC Anywhere III 

Procom + 

Remote 2 

Smartcomll 

Smartcomlll 1 

DATABASE 

MANAGEMENT 

Ask Sam $1 

Clipper t 

Data Ease i 

Data Perfect 2 

dBase IV ... i 
DB-XL Diamond . 1 

Foxbase3d6 2 

Foxbase Plus 1 

Foxbase Runtime 2 

Genifer 1 

Paradox3.0 * 

Q4A 2 

Quicksilver Diamond . . . 1 

RBaseForDOS ^ 

Rapid Fite 1 

Revelation Adv * 

VP Expert 1 

VP Info . 

DOS 

MSD0S3.3 ... t 

MSD0S4,01 

PC DOS 3.3 

PCDOS40 1 


LANGUAGES 

MS Basic Compiler . 

C Compiler (Microsoft) 

Cobol Compiler (Microsoft) . 

MSFortranCompiler4.0 

Lattice C Compiler . 

Lucid 3D 

Macro 

Assembler (Microsoft) 

Pascal 

Compiler (Microsoft) . 

Plan Perfect 

0uickBasic4.S 

QuickC 

Ryan McFartan Fortran 
Ryan McFarlan Cobol . 

Turbo Assembler Debugger 

Turbo Basic 

Turbo Basic Editor Toolbox 

Turbo C 

Turbo C Pro . . 

Turbo Pascal 5.0 . . 

Turbo Pascal Dev. Library 

Turbo Pascal Pro 

Turbo Prolog . 

SPREADSHEET 

Cambridge Analyst 

HAL 

Lotus 1-2-3 Ver. 2.01 . . 

Lotus Agenda 

Lotus Manuscript 

MS Excel 

MS Excel/Mach 20 Bundle . 

MS Multiplan 4.0 

Quattro 

SupercBicS . 

Twin Advanced 

Twin Classic 

VP Planner 

VP Planner Plus . 


GAO & ENGINEERING 

Auto Sketch Standard $4 

Design CAD 14 

Drafixl* 13 

DrafixUltra 18 

Generic CAD Level 3 18 

Generic CAD 3D 

Solid Modeling . . 11 

Math CAD 15 


Chessmaster 2100 


Chuck Yeager 

Adv. Flight Simulator . . . , 
Mavis Beacon Teaches Typing 
MS Learning DOS 
MSFlightSimulator 
PCLogo(NewVef,) 

Typing Instructor Encore . 
Typing Tutor IV 


Microsoft 
Buss Mouse 1.0 . 

Serial Mouse 1.0 
Buss Mouse w/CADO 
Serial Mouse w/CADD . 

Buss Mouse wAVindows 
Serial Mouse wAVindows . 

ACCESSORIES 

MS Mach 20 Memory Plus 
MS Mach 20 Baseboard 
Masterpiece . 

Masterpiece Plus . . . 
Masterpiece Remote 
Summasketch 12 x 12 + . 
Summasketch 12 x 18 . 


MDNEY MANAGEMENT 

Dollars & Sense 

w/Forcast $95 

Tobias 

Managing Vbur Money 5.0 . . 113 

Checkwrite + 27 


Best 

Selection 

WVCom 

the pradunsvou twani 


Fastest 

Delivery 


Lowest 

Prices 

IndutnyPncclMder 


DtPtMMBIi. DLUVm 


Software 
Money Back 
Guarantee 


AIR EXPRESS SHIPPING 

You Pay the Ground Shipping 
We Pay The Air Difference 


SSOa N 23^0 Avenus/PhoAnii Anrnna SS021 
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Your closet may not be this cluttered. But how about your PC hard diskf 

Only PC LIBRARIAN creates room for new 
Bles and archives old ones for instant retrieval 


Searching through inactive Hies on your hard disk 
costs you time. Buying a larger disk costs you money. 
Let PC LIBRARIAN save you both. 

The new PC LIBRARIAN is the only utility 
combining three time-saving functions in one. It 
clears inactive files from your hard disk. It transfers 
them to an alternative archiving medium. It creates 
a Hie catalog that remains on your hard drive. 

Reclaim Your Hard Disk Space 

Why invest in a larger hard disk when 
PC LIBRARIAN can instantly houseclean your old 
one ? Imagine — all your outdated files suddenly gone. 
But not forgotten, because PC LIBRARIAN has 
moved them onto floppies, cartridges, LAN — what- 
ever medium you prefer. 

At the same time, it's created an on-line catalog 
offering up to 59 characters which allow for an 
accurate and complete description of each archived 
item. Now you can instantly locate and retrieve any 
inactive file. 


ing up" which merely duplicates old files, leaving 
your hard disk as cluttered as ever. Not "navigation" 
utilities which simply guide you through the clutter 
instead of clearing it away. Not DOS which removes 
files but gives you no way to conveniently locate and 
retrieve them. And not "compression" utilities 
which only "squish" the files without archiving 
them (of course, PC LIBRARIAN also provides you 
the convenience of compression and the security of 
encryption.} 

PC Librarian— the revolutionary new archiving 
product that saves you hassle, saves you time, saves 
you money. And speaking of saving you money... 


NOW ONLY *69 

That's $30 off the regular price. TYy PC LIBRARIAN for 
30 days at this unbelievably low introductory price. If 
you're not delighted with all that new hard disk space 
suddenly at your disposal, simply request a full product 
refund. Call or fax today at the numbers listed below. 
Major credit cards accepted. 

Include $5 for shipping (in VA add 4.5% sales tax). 


A Completely Unique Utility 

No other utility on the market can match 
PC LIBRARIAN for archiving versatility. Not "back 


retund. Call or tax today at the numbers listed belo' 
Major credit cards accepted. 

Include $5 for shipping (in VA add 4.5% sales tax). 




800-892-0007 FAX; 703-734-3368 

(In VA or Canada call: 703-556-0007) 

United Software Security, Inc., Suite 380 
8133 Leesburg Pike, Vienna VA 22182 

System Requirements: To use PC LIBRARIAN, you must have an IBM PC/XT/AT/PS2 or 100% compatible computer; 
MS/DOS or PC/DOS versions 2.1 or later; monochrome or color display; and a minimum of 512 KB of internal memory. 
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Burglar alarms are now 
microprocessor 
controlled. But they’re 
not the only things 
that send mysterious 
faise alarms. 


I'm paranoid. The buiglar alarm salesmen told 
me so. 

Burglar alarms, in case you happen to live in 
one of those rare American neighborhoods 
where only the good guys own Uzis, are now as 
computerized as your microwave oven and as 
easy to program as your VCR. The only prob- 
lems are hardware, software, and people. 

“This system completely eliminates un- 
sightly wiring,” the flrst salesman proclaimed. 

“At the cost,” 1 pointed out, “of mucking 
up each door and window with a radio transmit- 
ter about as sightly as your garden-variety peni- 
tentiary bar. ” 

The salesman flashed his transmitter-eating 
grin. “Well, they aren’t beautiful. I’ll admit 
that. But they let us do something no other sys- 
tem can.” 

“Broadcast stray signals into my comput- 
er?” I suggested. 

The salesman smiled tolerantly. “We’ve 
never had a single problem of that nature. No, 
we can actually monitor your alarm at the cen- 
tral office even if somebody has cut your phone 
wires.” 

“How’s that?” 

“The folks across the street have a system 
just like this one. If your phone line’s down, we 
send your signal across the street to their sys- 
tem, and it reports your alert codes. ’ ’ 

“Has this ever actually happened?” 1 won- 
dered. 

“Truthfully? We’ve just added this capabili- 
ty. But we expect it to become important in the 
years ahead.” 

“So we don’t really know if it works, do 
we?” 

“We’ve tested it thoroughly.” 

“In real-world situations?” 

The salesman appeared to be developing a 
mild case of indigestion. 

“What if my neighbor’s system starts send- 
ing false alarms through mine? Come to think 
of it, what if mine starts sending false alarms? 
The city’s charging a hundred bucks a call.” 

“1 think you’re being a little paranoid.” 

“If I weren’t paranoid, I wouldn’t be buying 
a burglar alarm.” 

“We guarantee false alarms won’t be a 
problem.” 


“And you’ll put that in writing?” 

“Uh, no, but rerttember: this system is mi- 
croprocessor controlled. ’ ’ 

My personal alarm went off. 

“Precisely,” I said, and sent the fellow 
packing. 

DOWNLOAD CAPABILITY 

Just in time for the arrival of Burglar Alarm 
Guy Number Two. “Those wireless systems 
can give you a lot of trouble,” he told me confi- 
dently. “What you want is the security of our 
brand-new, state-of-the-art wired system. 
We’ve got something no one else can offer.” 
“What’s that?” 

“Download capability. It’s a first in the in- 
dustry. We can actually reprogram your alarm 
from our office.” 

“Why would I want you to do that?” 

’ ’Well, let’s say you want to change your ac- 
cess code. Or you fly cross-country and you 
suddenly realize you forgot to set your alarm 



when you left. With this system, we can do it 
for you over the phone. ” 

First I said, “Great!” Then I said, “Wait a 
second. Let’s say I decide my house sitter is 
having trouble dealing with the thing and I want 
you to turn it off. Can you do that too?” 

”No problem at all,” the salesman said 
proudly. 

‘ ‘\\hoa! Let’s say you hire some guy off the 
street to work at your monitoring facility. He 
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hooks up with some pal of his. Two nights 
from Tuesday, he turns off my system. His 
good buddy backs up to my house with a 
moving van and cleans me out. ” 

“I think you’re being a little paranoid. " 

“Well, imagine my boss’s delight in 
employing the world’s first victim of bur- 
glar alarm hackers. Can I disable this won- 
derful downloading feature?’’ 

“Sure. Right at the box.’’ 

“Can you override that from your of- 
fice?” 

“Oh, sure — I mean, uh. I’ll have to get 
back to you on that. ” He never did. 

NEARLY SELF-INSTALLING 

Maybe it’s ju,st a mn of bad luck, but may- 
be hardware and software designers really 
are out to get me. Right here on my shelf is 
a promising CD-ROM application a ven- 
dor finally sent me after about a year of 
stalling. It’s supposed to install itself using 
a runtime version of Microsoft Windows. 

But it only almost installs itself As far 
as I can tell, something weird happens 


about 10 minutes into the sequence of 
batch files that does the installing. 1 can’t 
see what, because the error message flies 
by too fast, and I can’t fool around with the 
batch files because they’re on a read-only 
disk. Too bad. 

Then there’s Windows itself I install 
the free copy of Windowsl386 that came 
with my new machine. I fool around with 
it a bit, then decide to do no more until my 
serial mouse arrives. 

When said rodent appears, Windows 
doesn’t recognize it. But I assume there is 
a simple option on the Control Panel to tell 
Windows I’ve acquired a mouse. Wrong. 
You have to reinstall Windows from 
scratch — meaning floppy disks, meaning 
another 15 minutes down the drain. And 
the people who came up with this scheme 
are a.sking us to trust them with the future 
of microcomputing — also known as Pre- 
sentation Manager. 

Which at this writing has not yet arrived 
for my new machine, though it has been 
due in “just a matter of days” for about a 
month now. But at least it may solve one of 
the major failings of Windows, a failing 
shared with (or swiped from) the Macin- 
tosh desktop: a total lack of system-level 


help. When you’re looking at the basic 
screen, there’s no key you can press or 
menu you can pull down to find out what to 
do next, and that next step is far from obvi- 
ous to novice users. Getting at the system’s 
Control Panel requires finding and mnning 
a file called CONTROL.EXE. Now that’s 
ea.se of use! 

But then maybe system help isn’t need- 
ed at all, given the way some PM and Win- 
dows programmers talk. If they have their 
way, they’ll isolate users from the system. 
They’ll write their own help files (oh, sure 
they will). They’ll make the world safe 
from independent thinkers who don’t par- 
ticularly care for the programs the compa- 
ny has foisted upon them. The more you 
talk with Windows and PM evangelists, 
the more the world sounds like 1 973 , when 
in-house programmers ruled the roost to 
the exclusion of users. “Use what we hand 
you and shut up.” 

Yeah, yeah, I know. I’m just being 
paranoid. The grinches aren’t stealing our 
machines, honest. So how come across the 
street, outside the house where they just 
installed a brand new microprocessor- 
controlled alarm system, eight cops are 
standing around scratching their heads? ■ 


ISOFTWARE 

1 ADD-ONS 


★ SUPER SPECIALS ★ 

1 MS Word 50 S 209 Q&A3.0 S 189 

Allwiyi 35 Lotus I Z-a 39 319 

1 AccPsc BPI 6/A. A/R ea. . . 199 Pagemaker 3.0 449 


"America's #T Source for IBM Compatible Business Software." 1 


AccpK Plua50<Vu5^!^Cp2 I 4n 

AecpM Plus S 1 1/C, O/E R/l M «M 

AccpM BPt Q/K A/R. A/P. Payroll m in 

Accpac EatyO/A i.OA, Payroll n 

Badlord Accounting a24 (NEW) m 

Dae Bonut Pah lOt 

Dae laav 10. or PayraM S5 

Managing Your MotWy 50 1(4 

PaacMraa Complaia II Accounting m 

Paachtraa m/ Data Ouary ll sn 

Ouickanv2.0.w/PinanaalCalcuiBlor 90 

TlmaMlpalll IIS 

&A.O. 

AiileeaOY.IOtHCW) 24n 

Auloakaicri 20 95 

DaaignCad . 142 

Ooalgn^ 30 v.2 1 309 

Dralll CAO Ultra (NEW) 199 

Oanaric CADO Lavti III w/Dot Plot (NEW) , . IS9 

UainCadOO in 

COIOMUHICAriONI 

Carbon Copy Plus 105 

OaahHnkSO n 

Lap Unh III 79 

Mirror III 52 

PC Anywhara ill 99 

Procont Plut 49 

TOPS lor DOS 2.1 (NEW) 10* 

OATABAM 

Oippar Summer '97 405 

Oataparlaei 379 

dDaaa IV mtW) 449 

OBaM IV bavai^r'a Kit 7n 

OBXL Diamond 13 199 

FoabaM Plut 2 1-Singia Uaar in 

FoKbaM Plut 2 I'Singia Utar iLM.m.«Mi 299 

Foxbata Plua 2.1-Mulll User 2n 

Foxbata Plut 386 2n 

Paradox 3 0 439 

PCFiladB 59 

OAA30 in 

illax (The Analytt) II 99 


FIril Publltbar 2 

GEM Oatklop PublitHar , 

Nawamatlar ll 

Publithar’t Paintbrutb 

venture Publlahar 2.0 

Pagamakerso 

Pubiitn n, 

ORAPHIC* 9 PAINTMO 

Datignar 

Or. Halo III - 

Formllllar 

Formloolt 

Formworx m/FiU n’ File 

GEM 3/Dra«* Plut . . . 

Grapn-ln-Tba-Box 

Hanrard Oraphict 2.1 

Micrografx Draw Plut 

PC Paintbrutn Plot 

Par Form 20 

Printmattar Plot 

Printahop 

Org Plut Advancai) 

INTEONATfO 

Flrtl Clwica 3.0 (NEW) 

Mtcrotofl Workt 

Smart Sytlam 31 

MICE 

OFI Scanner (HS-3000) 

Logimouta wrMoutawara (NEW) . 
Logimouta wrPamttnow (NEW) . . . 
Mtcrotofi Mouta w/Eaaycad3 . 
Microaob Mouta w/Pamibrutti . 
Mrcrototl Mouta w/Windowt 296 
PBOOBAMMINQ 

Bnal Editor 20 

Clarion Paraonal Oavaiopar 

Clarton Prolattional Davalopar 

MicrotoH C Compilar 51.. 

Microtofi Fortran 4 1 

Microtob Macro Atsambie' 51 


LOWEST PRICES - BEST SELECTIONI 

"Give Us the Opportunity to BEA T Any Pricer I 

To Order Call Our National 
HOTLINE: 

1 - 800 - 822 - 80881 


Microtoll Quick C« 20 (NEW) 9 92 

Mlcrotoll Oulckbatic 4 5 62 

Microtoft Windows Oav Kil 309 

Turbo Basic 95 

Tbrbo C 2.0 (NEW) 90 

Turbo C Pfoiassiooal 149 

Turbo Pascal 5.0 (NEW) n 

Turbo Pascal Prolatsionat 159 

Turbo Prolog 2 0 (NEW) 90 

PROJECT MANAOCMENT 

Harvard Proieci Manager 3 0 979 

Timeline Grapbica 119 

TimelinaSOnoletsionai 940 

SPAEAOOHEITt 

Lotus l-O'S C.101 w/Frae 10 Upgrade . . 900 

Lotus 1-2-3v90 919 

LUCI03020 95 

Microtoll Excel 2 1. . . . , , 219 

Quallro laa 

R&P Wbrktbael UliMiet 119 

Supercalc V on 

VP Planner Plus 20 119 

UTIUT1E0 

366 to the Max 93 

366 10 Ibe Max Professional n 

Allways . 95 

Copy II PC 20 

Copy II PC Deluxe Option Board 109 

Oesqview 72 

Oesqview 366 (NEW) 115 

Oirecl Accata 4 i 49 

Disk Oplimizar 40 44 

Oiik Technician Plut 99 

Disk Teehrueian Advar^ced (NEW) . ... 109 

Double DOS 44 

EMM 99 

Fattbacfe Phit 2.01 (NEW) n 

FasIrax 99 

Flash 60 49 

Flighi Simulator 39 

Le Mettu 49 

Look H' Uok 59 

LoluaAgertda 249 


Mace Gold (NEW) 

Mace Utililiea SO (NEW) 

Memory Mata 

MSDOS33w/GWBat«c 

MS Windows 3M 

Microton DOS 4 01 

Microton Learning DOS 

Microtofi Windows 266 21 

Norton Advanced Ulil 4 5 (NEW) 

Norton Commander 2 0 

Norton Ediior 

Norton LKiMiat 4 5 Slandtrd 

Oplona(N€W) 

OS/2 Exiandad 

Paihminder 4 0 

PC Tools OeKtxa 5. 1 (NEW) 

Pop-Orop 

Prinl-O4 0(NEW) 

ODOSII 

SCO Xenix 266 O/S 

SCO Xenix 266 Complaia 

SCO Xenix 966 0/S 

SCO Xenix 986 Complaia 

Sidakrck Plus . 

Sideways 3 2 . 

SonwareCarouial 

SOZPius 

Supsr PC-Kwik 
Tornado w/Librtry 
Typing Tutor IV . 

SpinRiia 

Wbndar PlutSO . 

Xtraa Pro 

WOnOPBOCEttlNO 


PFS Prolasslonai M 

R>ghtwntar90 

Sprint 

Wexdparli c l 5.6 

Wordpartact Library 2.0 . . 
WordPerfect Natwork S.O . 
Wordaiar Profasaronal 5.5 


★ NEXT DAY DELIVERY AVAILABLE 

★ Lowest Shipping Charges - Ground or Air 
★ Call For Products not Listed (3.5" or5.25") 
* Volume Discounts Available 
★ Member of the Better Business Bureai 
★ DEALER INQUIRIES WELCOME 
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Policies: 

\ • no surcharge on credit cards 
2 • shipping ■ any 1 ilem - S6. any 2 tiems • S7 

any 3 or more - add 2% (NO MINIMUM CHARGE) 

4 - COO charge So 

5 • prices, terms and availability subject to change without notice I 


m Our FAX)/: 

1 215 - 639-7234 


Please Send Alt Cerrespondinca te; 

1810 Qyberiy Rd Suite «1, Bensalem, PA . 19020 
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version of NetWare^id^ 


Buy any versiui. 

°"- ^ you^participating Gold 

once. See y°“\ P , ogceUer or call 
?lovell Aujonz^ Purchase must 

l-SOO-LANKlNU-r 

^ made by August 31, 


> AashtonW 




BuyNeW&renow 
and redeem yoursdf 


When it comes to managing computer sys- 
tems, Novell* and Ashton-Tate* have the solutions 
you’re looking for. NetWare is the number-one-sell- 
ing networit connectivity solution; Framework mLAN 
is the integrated software for organized, effective 
workgroup communications. 

From May 1 to August 31, 1989, choose any 
version of NetWare— from ELS NetWare for entry- 
level networics to SFT NetWare, the industry’s most 
sophisticated network operating system. Then get a 
full-system evaluation copy of Framework HI LAN* 
for just $100. That’s a savings of $895. 


NetWare offers exceptional performance that 
has made it the undisputed industry standard. 
Frameworic HI LAN combines powerful electronic 
mail with built-in word processing, spreadsheet, 
database, telecommunications and graphics. Plus 
compatibility with most popular applications you’re 
already using. 

There’s a lot to be said for upgrading your sys- 
tem, and a lot of reasons to do it now with NetWare 
and Frameworic HI LAN. See your Gold Novell 
Authorized Reseller, or call 1-800-LANKIND for the 
participating reseller nearest you. 


.,4 ASHTON -TATE’ N O V E L L. 
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People who use the newLotus 1-2-3 will 
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Mtroducii^the newLotus 
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MlUSi 


Meet the new Lotus* 1-2-3? Rather, meet the 
two new l-2-3s: Release 3 and Release 2.2. 

With 3 and 2.2, we’ve 
created the two most pow- 
erful, versatile spreadsheet 
programs in the world. And 
they’re going to make a 
world of difference in how 
you work, how you think 
and how you perform. 

Release 3 is nothing short of a breakthrough 
in software technology. 

Its new true three dimensional design lets 
you organize, analyze and navigate your way 


through large and complex spreadsheet applica- 
tions with incredible speed, power and ease. 

What makes Lotus’s true 
3D different? 

Well, other spreadsheets 
provide two axes for you to 
work with: rows (height) 
and columns (width). But 
Release 3 gives you a third 
axis (depth). So you can per- 
form operations using any spreadsheet function 
through up to 256 worksheets simultaneously. 

With a simple tap of a key, you can move 
quickly between worksheets with no more 



Release 3’s 3D design lets ipu work with multiple 
sheets and files simultanemisly. 


Copyrighted r. 






1-2-3; The wiWs leading 
ter than ever before. 



Release 3’sHotView graph window dynamically links 


difficulty than flipping back and forth between 
the pages on a note pad. 

And the calculation changes you make on 
one sheet can affect the calcula 
tions on all the other sheets. 

Equally impressive is 
Release 3’s presentation qual- 
ity output and its selection of 
advanced analytical graphics. 

For example, our HotView 
graph window allows you to 

see a spreadsheet anditscorre- yourwoniimandreiatedgraph. 
sponding related graph on-screen simultaneously. 

And you can even graph a 3D range and 
print text with graphics on the same page. 

Release 3’s new database has relational 
capabilities for more in-depth querying. And 
its Data External command lets you bring data 
from external databases directly into your 
spreadsheet without leaving 1-2-3. 

Release 3 is now available for DOS or OS/2* 
users and is designed to fully exploit the 1 Mb 
memory and processor that is standard on 
today’s 286 and 386-based PCs. 

Those of you who work on all types of PCs 
in a 640K DOS environment, read on. 

Because we designed the soon-to-be- 
released 1-2-3 2.2 to maximize the memory in 
your PC. 2.2 provides extraordinary speed and 
presentation quality output, as well as improved 
analytical power in the way of spreadsheet link- 
ing, minimal recalc and undo. 


■" « 55: « 


products that have been developed for the 1-2-3 
you’re using now will work with 2.2. 

Of course, both 3 and 2.2 can easily be cus- 
tomized any way you want. 
Both provide the highest com- 
patibility with your present 
1-2-3 files, macros, applications, 
and with each other. And both 
are available either stand- 
alone or on a network. 

'Ibrrific, you say, but why 
have we created two new l-2-3s? 

Because we’ve learned fi'om thousands of 
1-2-3 users that one size does 
not necessarily fit all. 

Different users are working 
with different types of com- 
puters. They’re working on 
different tasks. They have 
different requirements. 

In the coming weeks, 
current users will receive 
upgrade information. If you’re not a user, see 
your Lotus Authorized Reseller. 

And experience firsthand how the new 
Lotus 1-2-3 will help you think smarter. Help 
you see things more clearly. And help you 
perform better than you ever have before. 

Tliel^Lotusl-2-3 

The spreadsheet of choice 



Release 2.2 <^ers 
pmentatUm quality output 
and extraordinary spe^. 


And hundreds of add-in and companion 


•rpofitlon OS2tsaregist«milradrnarkori8M.ljic l-2-3RrlMw3runsundfrDOSorOS'2 HarddUk 
(id I Mb i)rtien iMiiwr; required in DOS. 3 Mb in OS 2 Lotnt remAad compatible PC ■’tih 802M 803M 
processor required Release 2.2ruruonPCsoraUi3(pesiBDOS«iihammlinuaof330K 






Provide for the future. 


When you’re building a business team, it 
makes sense to provide them with the best 
business tools. That means getting a word 
processor that evolves with your needs, not one 
that’s tied to the past. 

WjrdPerfect® has been, and continues to be, 
the corporate standard in word processing. 
When you standardize on WDidPerfect, you’ll 
speak the same language as the majority of 
government agencies, law firms, and large 
corporations in America. 

And we’ve continually upgraded and improved 
W)rdPerfect to meet your changing demands. 
But not by ourselves. By answering more than 
10,000 toU-fi'ee calls a day, our customer support 


group provides our development team with 
valuable suggestions on how to improve 
WbrdPerfect. Version 5.0 is our latest response 
to those suggestions. 

It makes sense. You’ve invested a great deal 
in your people, now invest in a word processor 
that is going to grow with them. 

Consider the options. You’ll find that the 
decision to buy WordPerfect will get the whole 
company behind you. Not only now, but in the 
future. And that’s an investment with high 
returns. 

WbrdFferfect 

CORPORATION 

1555 N. Technology Why Orem, Utah 84057 

Telephone (801) 225-5000 Telex 820618 FAX (801) 222-4477 


IMxdPerfect is a registered tradenark of WordPerfect Corporation. 
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Intel introduced the 386SX chip 
to deliver 32-bit processing at an 
.affordable price, so far with mixed 
I results. Fourteen new machi”'"*' 

I aim for a price/performance 


I that’s more on target. 
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Price is no longer a barrier to the 32-bit 
prcKessing power of a 386 machine. One 
year after Compaq's introduction of its 
Deskpro 386S computer based on Intel’s 
8038^X microprocessor, the promise of 
386 processing power at a 286 price is fi- 
nally coming true. 

Affordability and 32-bit processing 
power are the two ingredients meant to 
poise 386SX computers for success. The 
80386SX chip combines the abilities of the 
80386 and the 80286 chips. Like an 80386 
chip, it processes instnictions internally in 
32-bit chunks. Like an 80286, it operates 
with a 16-bit data bus and a 24-bit address 
bus for support of 16MB RAM. This con- 
struction ^lows the 80386SX chip to run 
386 software in essentially a 286 hardware 
environment. 

Intel believes in a 32-bit world. The 
company wants the 80386SX to undercut 
the market for fast 286 chips now created 
by Harris and AMD. Inde^, fast 80286 
chips from Harris and 80386SX chips 
from Intel are similarly priced. Harris sells 
its 16-MHz. 20-MHz, and 25-MHz 286 
chips for $72, $89, and $142, respective- 
ly. Intel sells its 16-MHz 80386SX chips 
for $89. The competition between Intel 
and Harris (and AMD) for the midrange 
PC market will be intense, and these prices 
will continue to be very close. 

But Intel may have the advantage. For 
one thing, Intel has designed the 80386SX 
chip so it is very cheap to manufacture. 
Based on low-power CHMOS II technol- 
ogy, it is packaged in a 100-lead surface- 
mount plastic quad flatpack. Bumpers on 
the comers protect the leads, thus allowing 
the chips to be packaged in tubes and 
mounted on boards by automatic handlers. 
And the design of the 80386SX allows it to 
access relatively slow and inexpensive 
memories effectively. As a result of its ad- 
dress pipelining scheme, a zero-wait-state 
system can be created with 100-ns. 
DRAM. 

Clock speed isn’t everything. Sure, a 
fast 286 may run faster than a 386SX, but 
it doesn't mean you'll get your work done 
faster. Why buy a 386SX rather than a fast 
286 for a few hundred dollars less? The 
overwhelming reason is the software you 
can run on a 386SX that a 286 just can’t 
handle. Environments like DESQview 
386, VM/386, and Microsoft Win- 
dows/386 and multitasking operating sys- 
tems like Unix and Xenix make it possible 
to do true multitasking. Applications such 
as Paradox 386, Inlerletf Publisher, and 
Cadkey 3 Plus are just a few that are now 
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being rewritten to support the 80386’s ca- 
pabilities. And memory managers like 
QEMM-386 and 386-to-the-Max allow 
you to take advantage of the memory-map- 
ping abilities of the 80386. These software 
reasons for choosing a 386SX over a 286 
are available today. You can bet develop- 
ers will continue to concentrate on soft- 
ware written specifically for the 80386's 
advanced capabilities. 

The 80386SX is already a relatively 
low-power CHMOS unit, but Intel’s an- 
nouncement of the low-power 16-MHz 
80386SX designed for use in laptop ma- 
chines should have a real effect on the 386 
laptop market by requiring a smaller bat- 
tery (meaning 1^ weight). Intel has also 


The main reason to buy 
a 386SX — rather than 
a fast 286 for a 
few hundred dollars 
less — is the software 
you can run on 
a 386SX that a 286 
just can’t handle. 


announced the low-power 80387SX math 
coprocessor and the 82385SX cache con- 
troller to support it. Not only will the low- 
power chip be less temperature-sensitive, 
its idling mode will increase battery life by 
up to 25 percent. At $107 the low-power 
chip costs 20 percent more than the 
80386SX but $83 less than the 80386 cur- 
rently being used in laptops. 

Intel expects to ship a 20-MHz 
80386SX chip in early 1990. Because 16- 
MHz 386SX machines will be cheaper to 
produce than full-fledged 16-MHz 386 
machines, the price point is likely to 
squeeze both the 16-MHz and 20-MHz 
386 PCs out of the market. And the fast 
286s will follow suit. 

By the 1990s, slow 286 machines will 
constitute the very low end of the market, 
pushing the 8088/8086 into oblivion. PCs 
based on 16- and 20-MHz 386SX chips 


will occupy the middle tier of computing 
power, pushing the more-expensive 16- 
and 20-MHz machines out of their niche. 
The high end of PC processing power will 
be held by the fast and power^l 25- and 
33-MHz 386 machines. The 32-bit 
80486’s day in the sun will come later. Un- 
til software is written to take advantage of 
its built-in cache controller and math co- 
processor, it will simply be a fast and ex- 
pensive 386. 

Buyers have been reluctant to invest in 
the SX because it offers questionable 
price/performance. For 386SX machines 
to take over the low end of the PC market 
and fulfill Intel’s wish, prices need to be 
very competitive with fast 286 models and 
much lower than 386 models. And 386SX 
computers will have to represent a much 
better value than low-cost 286 machines. 

Right now, 386SX PCs are only a few 
hundred dollars more than comparable 
286s offered by the same company. In just 
about eveiy instance the price of a 386SX 
is closer to the price of the company’s 286 
than to the 386. For example, the list price 
of Everex’s 386SX model (the Everex 
Step 386is) in a basic configuration is 
$2,799. A similarly configured 16-MHz 
286 costs $2,499 and a full-fledged 16- 
MHz 386 sells for $3,699. Compaq sells 
its 12-MHz 286 Deskpro for $2,699 in its 
basic configuration, while the Deskpro 
386S goes for $3,299. A 20-MHz Deskpro 
386 sells for $5, 199. 

IBM’s significant price cuts in April — 
20 percent for its PS/2 Model 50Z and 8 
percent for the Model 70-E61 — will drive 
all PC prices even lower. And IBM is ex- 
pected to atmounce its 386SX, the PS/2 
Model 55 SX, for between $3,000 and 
$4,000, which is about $3,CKX) less than its 
386 machines. 

One thing is certain. As the 286, 
386SX, and 386 platforms vie for market 
share, computer buyers will be the big 
winners: prices will continue to drop. 

THIRD-PARTY SUPPORT 

Intel claims the demand for the 80386SX 
is greater than for any microprocessor the 
company has ever introduce. Although 
some analysts believe clone makers are 
waiting until IBM announces its 
80386SX-based PS/2 Model 55 SX before 
developing 386SX machines, over 40 
386SX computers have been announced. 
In the following pages, we review the first 
14 to ship. A workstation from AST Re- 
search, a tiny footprint from Advanced 
Digital Corp. (/kDC), laptops from NEC 
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Information Systems and Daewoo, and 
motherboards from DTK, Orchid Tech- 
nology, Wave Mate, and ZyMOS have 
also been announced. 

Chip set makers and BIOS developers 
are creating the support needed to build 
386SX systems. Modifrcahons to the 286 
chip sets are needed because the 386SX 
chip has different timing from the 80286. 
Chip sets for the 386 carmot be used be- 
cause the 386SX has narrower addresses 
and data buses. ACC Microelectronics, 
Chips arrd Techrtologies, G2, Intel, West- 
ern Digital/Faraday, and ZyMOS all offer 
386SX chip sets at this time. VLSI has 
published the small modifrcation needed 
for its chip set instead of creating a chip set 
specifically for the 386SX. 

Austek has announced a cache control- 
ler designed for the 80386SX, while Intel 
and Advanced Logic Research (ALR) 
have been working together to modify In- 
tel’s 82385 for use in 386SX machines. 
ALR has integrated this cache controller 
into the ALR VIP SX386 and ALR Flex- 
Cache SX386Z reviewed in this issue. 
Among the 14 computers reviewed here, 
the two ALR offerings are the only ones 
that have cache controllers. 

Although the Zeos 386-16/SX is the 
only computer reviewed in this early 
roundup of 386SX machines to use a 
386SX-specific BIOS (Pro-386SX BIOS), 
the three largest BIOS creators — Phoenix, 
Award, and American Megatrends Inc. 
(AMI) — are all shipping their products to 
computer manufacturers. We’ll soon be- 
gin to see 386SX nrtachines with BIOSes 
tailored for the processing arrd I/O capabil- 
ities of the 80386SX chip. In the mean- 
time, computer manufacturers have been 
tailoring existing BIOSes to work with 
their 386SX systems. 

286 TO 386SX 

You don’t have to buy a complete 386SX 
computer to upgrade to 32-bit processing 
power. Because the 386SX uses the same 
16-bit data bus, memory, and supporting 
chips as 286 machines, it should be a sim- 
ple matter to upgrade yotrr 286 machine to 
a 386SX without completely sacrificing 
your current 286 investment. Since 
80386SX and 80286 chips are different in 
size and construction, you cannot replace a 
286 with a 386SX directly. But you could 
plug a daughtercard created for this pur- 
pose into the 80286 socket in order to 
avoid using a 16-bit slot. 

Again, it's not a simple matter. For one 
thing, 80286 microprocessors come in 
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three different types of packages; PGA 
(Pin Grid Array), PLCC (Plastic Leadless 
Chip Carrier), and LCC (Leadless Chip 
Carrier). The type of 286 socket on your 
rtrotherboard must match the connector on 
the daughtercard. Another consideration is 
timing. The BIOS is also important, espe- 
cially in conjunction with a math coproces- 
sor. iAnd the location of the 286 socket 
plays a part; the daughtercard must sit in 
the 286 socket without interfering with 
other system devices. 

Two machirtes included in this review, 
the Everex Step 386is and the Twinhead 
Superset 490, use daughtercards on their 
16-MHz 286 motherboards to create new 
computers. Everex offers the In Step 


You don't have to buy 
a complete 386SX 
computer to upgrade to 
32-bit processing 
performance. It should 
be a simple matter 
to upgrade a 286 unit 
to a 386SX. 


386SX daughtercard to current owners of 
Everex Step 286 computers — both 1 2- 
MHz and 1 ^MHz models — for $699. 

Cumulus Corp. and AOX both offer 
generic 386SX daughtercards to upgrade 
286 machines. Cumulus’s $595 2- by 2- 
inch 80386SX Card will include a socket 
for an 80387SX math coprocessor and 
plug directly into a 286 socket. Cumulus 
anticipates versions with connectors for 
PGA- and PLCC-type sockets in two dif- 
ferent orientations to work with most 286 
systems. 

AOX’s StaX SX will come in versions 
with connectors for PGA, PLCC, and 
LCC sockets. Two 1 '/r- by I'/r-incb 
boards are Joined together forming a 
stacked module; an adapter board with 
AOX’s Cache Controller Chip and a sock- 
et connector, and the top board with the 
80386SX, cache RAM chips, arrd a 32- 


MHz crystal. The system also has support 
for the 387SX. The price for this m^ule 
has not yet been determined . 

SOT A Technology offers a $645 add-in 
board to upgrade your 8088 or 8086 to 
386SX capabilities. The SOTA 386si 
board offers 16K of cache memory and a 
socket for an 80387SX math coprocessor. 
It has a connector to attach SOTA’s Mem- 
ory/ 16i rrtemory expansion card, offering 
l^bit extended or expanded memory. A 
switch allows users to choose between 
386SX and 8088 mode. 

THE TOP FIVE 

Among the five top PC manufacturers — 
IBM, Compaq, Epson, Tandy, and Zen- 
ith — only the Compaq Deskpro 386S was 
available at review time. 

Tandy has announced a 386SX model 
called the Tandy 4000 SX. Zenith was re- 
searching different implerrrentations of the 
80386SX as this issue went to press, and 
Epson is looking at developing a 386SX 
machine for its Equity line of PCs. The 
IBM PS/2 Model 55 SX was armounced 
too late to be included here. Its price is im- 
pressive in IBM terms; at $3,895 for a 
VGA system with 2MB RAM and a 30MB 
hard disk, the machine underprices IBM’s 
386 offerings by about $3,000. Its per- 
formance may leave something to be de- 
sired, but its compact design is ideal for 
buyers with the ne^ to save space. 

You’ll firrd reviews of 14 386SX ma- 
chines on the following pages. Many other 
386SXs not reviewed here will be on the 
market by the time this issue is in your 
hands. AST Research is currently shipping 
a workstation, which we chose not to in- 
clude in this roundup of full-fledged desk- 
top 386SX machines. In addition to IBM 
and Tandy, at least 23 companies have an- 
nounced systems based on the 80386SX 
but unavailable for this review; Acer Tech- 
nologies Corp., Advanced Digital Corp., 
Arche Technologies, American Mitac 
Corp., Austin Computer Systems, Bar- 
gate, BSM, Core International, Daewoo, 
DMS Computers, DTK, Eltech Research, 
FiveStar Computers, Gateway Communi- 
cations, GRiD Systems Corp., Maxar, 
Mitsubishi, Ogivar Technologies, Oli- 
vetti, PC Designs, QIC Research, Tandon 
Corp. , arrd Tatung. Both American Mitac 
arrd Olivetti are designing MCA 386SXs 
in addition to classic-bus models. 

PRODUCTS REVIEWED 

In our first roundup of 386SX computers, 

we look at 14 machines from Advanced 
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REAL ESTATE GUIDE TO THE PERFECT 386SX MACHINE 


by Bill Howard 

There’s little reason for your PC to be 
much wider than your monitor. Now 
that manufacturers can put the video, 
disk drive controller, parallel port, seri- 
al port, and mou.se port on the mother- 
hoard iastead of on separate expansion 
cards, a small-footprint PC with three 
to four expansion slots and three to four 
half-height drive hays will satisfy all 
but the most fanatical power user. And 
the whole system unit will be only 15 to 
1 7 inches wide instead of the 20 to 22 
inches demanded by those aging wide- 
body PCs overwhelming your desk 
now. One of the most precioas com- 
modities in today's office (other than 


Expansion slots 
Motherboard 
SVa-inch drive bay 
SVa-inch drive bay 
Power supply 


functional photocopiers) is desktop real 
estate. 

Many users will need slots for a net- 
work card and for a modem. That’s two 
slots. You may need one slot for a video 
card if video support is not on the moth- 
erboard (an advantage, since Super 
VGA isn’t available on motherboards 
yet). That’s three. You may have u.se 
for a specialty card, such as a fax board 
or scanner or CD-ROM interface. 
That’s four. The small-footprint ma- 
chines in this review provide as many 
as eight slots. 

Mounting the expansion cards on 
their sides shaves an inch off the height 
of the system unit if you use four slots. 


Some users find that when a monitor is 
perched atop a tallish PC, neck strain 
results, especially for those who wear 
bifocals. 

The ideal small-footprint SX PC 
should be the size of IBM’s PS/2 Model 
55 SX; 14 inches wide, inches 
high, and 16 inches deep. And it should 
have room for SMB of memory on the 
mothertxrard. Below are examples of 
how you can approach the PS/2 foot- 
print without limiting yourself to 3'/2- 
inch drives and without resorting to the 
shorter Micro Channel cards. ■ 


BUI Howard is an executive editor of 
PC Magazine. 



ami 


Otd faithful : the classic wide-body. Eight slots on the left, two drive towers holding (typicaily) 
two and three haK-helght devices, respectively (the motherboard mns under the left-harxf tower), 
power supply at right rear, three to live slots used for controllers and memory. Typical system size; 
21 by B'/i by 1 6 inches (dimensions are given in WHO format rather than the conventkxial HWD for 
easier small-footprint comparison). Examples in these revievirs; Dell System 31 6, Swan 386SX, 
Mitsuba 386SX Workstation, NCR PC91 6SX, CPU 386/SX. 


Logic Research (ALR), Club American 
Technologies, Compaq, Computer Prod- 
ucts United (CPU), Dell, Everex, Mit- 
suba, NCR, NEC, Spear, Tussey, Twin- 
head, and Zeos. In separate sidebars we 
report on the Hewlett-Packard Vectra 
Q^16S, which was available only in a 
preproduction version at the time of this re- 
view, and on the NEC PowerMate Porta- 
ble SX, which is currently the only avail- 
able portable model built around the SX 
chip. 

List prices for fully configured VGA 
systems with 1MB RAM, DOS, and a 
60MB hard disk range from $2,738 for 
Club American Technologies’ Model 
316SX to $5,694 for NCR’s PC916SX. 


With computers bearing price tags like 
these, the 80386SX chip is beginning to 
live up to its promise of delivering 386 pro- 
cessing power at a 286 price. 

THE IDEAL 386SX 

What should you look for in a 386SX com- 
puter? Of course, performance and price 
are paramount. PC Labs’ new series of 
benchmark tests. Release 5.0, debuts in 
this issue, so comparisons with results in 
past issues of PC Magazine are not valid. 
However, we’ve retested the landmark 
machines against which you’re most likely 
to compare this group of PCs. 

In tte sidebar “Real Estate Guide to the 
Perfect 386SX Machine,” we’ve put to- 


gether what we consider the ideal 386SX 
computer, along these lines: The 386SX is 
designed to be an entry-level 386 computer 
offering midrange power, so it makes 
sense that it should be a small-footprint 
machine. Three half-height drive bays 
should be sufficient for the storage needs 
of the typical 386SX user. The mother- 
board should be able to handle 8MB RAM 
and should come with 800 by 600 VGA on 
the motherboard, as well as a floppy/hard 
disk controller and serial, parallel, and 
mouse ports. Four free slots, turned side- 
ways to save even more desk space, should 
offer all the expandability you'll need. 
Most of the 386SX computers reviewed on 
the following pages are on the right back. 
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80386SX-BASED PCs 




The paitset aoMlan: tour ditvM, lour 

ektowaye Ms. Two 5 Vi-inch bays alow tor 
a 1 .2MB floppy dsk drive and a tape backup 
(orahdf-heightCO-ROMdrive):liiKi3Vk- 
inch bays hold a 1 .44MB floppy dak drive 
and a hard drive. Video, pa ro l o l port, serial 
port, and mouse conboler are on the 
motherboard, leaving al tour slols free. This 
is the best oombinalion of power and size, 
but no vendor makes a machine 
this— yet Size: 16-17 by 5 by 16 Inches. 



Ttoo drives plus ana SVMnch drive turned 
on Ite side, tour to ehi stole. Twinhenri, 
NEC, and ALR tolow Ms oonllgunilion. 
Twinhead mounts tour expansion cards 
sideways, whie ALR and NEC moirt (ve 
and six verticaly, raapeclively. Size: 16 by 6 
(5 tor the Twinhead Siversel 480) by 16 
Inches. 



Three drives, Mx to sHitol atots. The most 
comnxxt cordiguration tor a smaMoolpitol 
machkie.OnedrivekiwerholdsIhreehalf- 
heighl devicee atop each other, with the 
power supply In the back, aiKl six to eight 
slols on the lelL Examples: Club AT McxM 
316SX, HP VectaQSri6S. Spear 
386/1 6SX, Zeos386-16/SX. Typical aizs; 17 
by6by16lnchae. 



1 WO SMM-Dy'MOB OnVMy UII'M SNNS 
lunwa iKMWoyOy inmow pfonWv ljiiib 
bigger than power drectoiB, these wB make 
great riskless VKxkaladora as vetxtots 
release 386SX versions. Current 266 
examples; Dsl System 220, 15 by 4 by 1 6 
inches (wilh SVMnch drive beys only), and 
Arche Parade, an inch wider, with one 5Vi-, 
oneSVrinchbay. 



Thre e drlvsa In one tower ptoe one 
hidden rMve, llvo stole. By ninning the 
power supply along the length of the case on 
the rtgM aide, Compaq’s Deakpro 386S puls 
the power switch In kionl arxl provides room 
tor a fourth, ST/iinch hard dsk behind the 
drive tower. CorSrolsn are Megraled kilo 
the motherboard. Stze:15by6by16lnches. 



SX bread loaf . Not much tagger than a 
tamiy-sizs loal of bread at 6 by 6 by 1 6 
Inchse, ALB’S VIP SX386 has two 3</^toch 
drives (one inlemal), a power supply along 
the base, arxl a backplane with live slols. It’s 
more portable than some portable PCs. 


I 


ADVANCED LOGIC RESEARCH MC. 

ALR FlexCache 
SX386Z 

ALRVIPSX386 

by Catharine D. MHIar 

Advanced Logic Reseach has made a 
name for itself in tlie 386 market by offer- 
ing very fast and innovative computers at 
reasonable prices. In fact, PC Magazine 
honored the ALR FlexCache 25386, 
ALR’s 25-MHz 386, by conferring upon it 
the 1988 Award for Technical Excellence 


in the desktop machine category (PC Mag- 
azine, January 17, 1989). 

The ALR FlexClache SX386Z is one of 
two ALR 386SX-based computers. For 
$1,795 you get 512K RAM, a 1.44MB 
3'/2-inch floppy disk drive, and one serial 
and one parallel port. Upgrading to IMB 
RAM while adding a 40MB hard disk arxl 
a monochrome graphics card bumps the 
price up to $2,881; exchange the mono- 
chrome card for a VGA card and the list 
price becomes $3 , 1 80 . 

You’ll sUII need to add a monitor and 
DOS since ALR doesn't currently supply 
these items. But don’t let those prices 
frighten you away. Because ALR sells 
through resellers, the price you’ll pay may 


be significantly lower than the list price. 

The stylish small-footprint case — 6.3 
by 15 by 16.5 inches (HWD) — encloses 
two 3'/2-inch and two 5'/4-inch half-height 
drive bays. ALR manages to keep the 
width of its FlexCache SX386Z narrower 
than most small-footprint machines by po- 
sitioning one 3'/2-inch bay vertically next 
to the two stacked 5'/4-inch bays. The oth- 
er 3'/2-inch bay, perfect for a hard disk, is 
mounted vertically in the rear of the ma- 
chine. The three front bays are all accessi- 
ble externally. In our review unit a 200- 
watt power supply sal directly behind the 
5'/4-inch bays, between the expansion 
slots and the rear 3'/2-inch drive bay. Cur- 
rent FlexCache SX386Zs are being 
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ALR offers two 386SX aKematives: the 
FlexCache SX386Z (left) and the bread 
loaf-style VIP SX386 (right). Both offer 
innovations: The FlexCache turned a 
drive on its side and put all RAM on a 
CPU card. The VIP is lighter than some 
portables and still accommodates five 
expansion slots and two drives. With 
4MB of RAM and 40MB hard disks, 
these machines sell for $5.0S5 arnl 
$5,155, respectively. 


Mate SX was slower accessing extended 
memory. 

The idea behind the modular design is 
that you can easily upgrade your system by 
simply replacing the processor card with 
another more powerful card. An extra 
CPU card connector at the Iront end of a 
16-bit slot allows for this special connec- 
tion. Cunently no other CPU cards are 
available for this system. 

Our evaluation unit came equipped 
with TEAC's 1.44MB S'/r-inch floppy 
disk drive and a 40MB Minisciibe hard 
disk. The hard disk’s performance on our 
benchmark tests was somewhat disap- 
pointing, placing near the bottom in our 
large-record DOS File Access test. It did 
better with small records, placing roughly 
in the middle. And that disk is not inexpen- 
sive — $699 for 40MB . 

The system we reviewed came with 
ALR’s 1 ^bit VGA card based on the Para- 
dise PVGAIA controller chip. In addition 
to displaying 16 colors in extended 800 by 
600 resolution, ALR’s VGA card supports 
132-column text mode. It includes drivers 
foe Microsoft Windows, GEM, AutoCAD, 
Lotus 1-2-3, and Ventura Publisher, 
among others; it also includes both a 15- 
pin analog and a 25-pin digital connector. 
The ALR FlexCache SX386Z turned in 
solid performances in all three of our video 
benchmark tests, easily placing in the top 
half of the systems tested. 

The keyboard provided by ALR has 
low keys with a nice dicky feel and is 
pleasant to type on. 

ALR’s setup program makes it easy to 
decide how you want your system config- 
ured. For example, you can choose to en- 
able or disable shadow video and BIOS 
RAM from a clearly rendered menu. The 
FlexCache SX386Z manual guides you 
through system setup just as it details up- 
grading your system step by step. An in- 
dex, glossary, and table of contents direct 
you to the information you need. 

With the exception of its mediocre and 
relatively expensive hard disk, the ALR 
FlexCache SX386Z is a well-designed 
system that boasts true 386 performance. 

ALRVIPSX3S6 

For weeks PC Labs was abuzz with talk of 
the ALR VIP SX386. This machine is 
probably the smallest PC we’ve had our 
hands on. Measuring inatadiminutive8.5 
by 4.5 by 16 inches (HWD) and weighing 
only 17 pounds, the VIP is a marvel of 
clever engineering. With a list price of 
$ 1 ,895 for a system with 5 1 2K RAM and a 


en Intel’s 16-MHz 82385 cache controller 
chip, which was designed for the 80386, 
and has modified it for optimum use with 
the 80386SX. Based on an associative 
two-way cache design, 16K of fast cache 
memory works with the cache controller to 
eliminate wait states by keeping frequently 
used data close at hand. The result is blaz- 
ing 386SX performance. Intel’s 386SX 
chip set and a Phoenix 80386 BIOS round 
out the CPU card. 

In our evaluation unit, four of the eight 
SIMM columns were filled with 100-ns. 
1 MB SIMM packages, for a total of 4MB 
DRAM. Each bank consists of two col- 
umns. The CPU board handles up to 8MB 
RAM, in 256-kilobit and 1-megabit con- 
figurations. Although the system can han- 
dle 1 6M B RAM , it does not supply memo- 
ry expansion cards. While the two ALR 
models were surpassed only by the Everex 
Step 386is in our Conventional Memory 
benchmark test, only the NEC Power- 


shipped with a 150-watt power supply. 

liie computer is based on a modular de- 
sign; its five 1 6-bit and one 8-bit expansion 
slot reside on a six-slot backplane. Both 
floppy and hard disk drive controllers are 
built into the backplane, as are a serial port 
and a parallel port. The 80386SX micro- 
processor, running at 16 MHz with no wait 
states, and a socket for the 80387SX math 
coprocessor are found on a CPU card in 
one of the 16-bit slots. This card is also 
home to system RAM and to ALR’s pro- 
prietary caching system, based on Intel’s 
82385 cache controller. 

A proprietary caching system is what 
made the earlier ALR 80386-based sys- 
tems so fast. The ALR FlexCache 
SX386Z continues this grand tradition. 
This model and the ALR VIP SX386 
proved the fastest two 386SX machines on 
PC Labs’ processor-oriented tests: 80386 
Instruction Mix and Floadng-Point Calcu- 
lation Without Coprocessor. ALR has tak- 
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1.44MB 3 '/ 2 -inch floppy disk drive, it’s 
light on your budget too. 

Like the ALR FlexCache SX386Z, the 
VIP SX386 is based on a modular design. 
A 386SX CPU card takes up one of four 
16-bit expansion slots on a 5-slot back- 
plane; the fifth slot is 8-bit. In fact, the 
386SX CPU card is the same one included 
with the FlexCache SX386Z system — 
complete with ALR’s 16K RAM propri- 
etary cache. The backplane is only slightly 
smaller, though significantly different. 
Controllers for one floppy disk drive and 
one hard disk are built into the backplane, 
as is one serial port. 


FACT RLE 


Advanced Logic Research Inc., 9401 Jeronimo 
Rd. . Irvme. CA 92718; (800) 444-4ALR. (71 4) 
581-6770. 


ALR FlexCache SX386Z 
Uat Price: With 512K RAM. 1 .44MB 3'/^nch 
floppy disk drive, $1 .795; with 1 MB RAM. 40MB 
hard disk. rTX)rx)chrome adapter. $2.881 ; with 
VGA adapter. $3,180; with 4MB RAM. $5,055. 
In Short: The ALR FlexCache BXSaeZs 


aRractive small-footpnnl case houses a fast 
system designed around ALR's propnetary 
cache. This FlexCache utilizes a m^ular design 
with all RAM and the 80386SX on a CPU card. A 


good value apart from the slow and relatavefy 
expensive hard disk 


CiRCLE S42 ON READER SERVICE CARD 
ALRVIPSX386 

Uat Price: With 512K RAM. 1 .44MB 3'/^r>ch 
floppy disk drive, $1,895; with 1M6 RAM, 40MB 
hard disk, morrochrome adapter. $2.981 ; with 
VGA adapter. $3,280; with 4MB RAM. $5.1 55. 

In Short: ALR's VIP SX386 is the most 
distinctively designed machine of the bunch. It 
also sports ALR's inaedibly fast caching system, 
arxl turned m great performances m all but the 
hard disk arxl extended memory benchmark 
tests. The VIP's modular design makes upgrades 
to a 386 system board a simple maRer 
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The backplane is mounted on top of the 
65- watt power supply in the rear of the sys- 
tem. A 3 ‘/ 2 -inch drive mounting area, 
which is not acces.sible from the front of 
the system, sits to the front of the power 
supply. Currently, only 40MB Miniscribe 
drives are available from ALR, but 
1 00MB drives should be available in the 
near future. 

A TEAC 1 .44MB floppy disk drive is 
installed in the vertical 3'A-inch mounting 
area in the front of the machine atop a 
small fan. Unlike the FlexCache SX386Z, 
the VIP SX386 has its power switch at the 
rear of the machine. Two LED indicators 



for power and hard disk access sit next to 
the fan. 

The 386SX CPU card in our evaluation 
unit was identical to the one in the Flex- 
Cache SX386Z, as were the 16-bit VGA 
card, hard disk, floppy disk drive, and 
keyboard. Not surprisingly, the perfor- 
mance of the two ALR machines on our 
benchmark tests was comparable. 

Two other CPU cards are currently 
available for the VIP. The VIP 12286 is 
based on Intel's 12.5-MHz 80286 micro- 
processor, with support for the 8-MHz 
80287 math coprocessor. Intel’s 20-MHz 
80386 chip is the engine for the VIP 
20386, which supports the 20-MHz 80387 
coprocessor. 

The ALR VIP SX386 has a truly unique 
design, and it is also one of the better 
price/performance values among the com- 
puters we reviewed. You’ve got to see it to 
believe it. 


CLUB AMERICAN TECHNOLOGIES 

Club AT Model 316SX 

by Catherine D. Miller 

At $2,285 for a monochrome system with 
I MB RAM . an 80MB hard disk, and DOS 
3.3, the Club AT Model 316SX is priced 
to sell. And if you’re not impress^ al- 
ready, listen to this: Club American’s 
basic-configuration model, which in- 
cludes I MB RAM without display or hard 
disk, goes for an incredible $1,460. And 
this low-priced offering doesn’t skimp on 
extras; it also features attracuve styling, 
some interesting design features, and solid 
benchmark -test performance. 

The front panel includes a membrane- 
type reset switch and a speaker on/off 
switch. The power, turbo, and hard disk 
LED indicators are also located on the 
front panel . The power switch is located on 
the rear right .side of the case. 

Keys on the XT/AT switchable key- 
board are low, although they are suffi- 
ciently separated from one another. The 
keyboard is a bit on the mushy side and 
lacks a dicky feel. 

Housed in the 6.3 by 17 by 16.8-inch 
(HWD) case are three 5 '/ 4 -inch half-height 
drive bays, two of which are accessible 
from the front. Our review unit included 
TEAC’s 1 .2MB floppy disk drive and a 
80MB hard disk from Maxtor. The sys- 


tem’s Omti ST-506/412 controller can 
handle a total of two floppy disk drives and 
two hard disks. 

While the Model 316SX’s overall per- 
formance on our benchmark tests was pret- 
ty good, the disk benchmark tests ranked 
in the lower half of the pack. The disk 
caching utility SpeedCache from Storage 
Dimensions was included with the system 
we reviewed; you’ll probably want to use it 
to hop up performance a bit. 

Behind the drive bays sits the Skynet 
Electronic 200-watt power supply. Like 
the Dell System 316, the Club AT Model 
3 1 6SX has a quick reference guide that ad- 
heres to the top surface of the power supply 
inside the computer. Besides giving a dia- 
gram of the system’s basic features, this 
guide shows you where to find several 
video, memory, and math coprocessor 
jumpers and switches, and also gives you 
some guidance in dealing with the most- 
common circumstances. This kind of 
guide is helpful when it is time to upgrade 
your system; there’s no need to hunt down 
the manual to determine which jumpers 
need to be reset. 

Unfortunately, it’s impossible for the 
internal quick reference guide to include 
all the jumpers and switches that might 
need to be changed with a change of equip- 
ment. The board, designed by Club Amer- 
ican Technologies, has nine switches and 
jumpers. Although switches and jumpers 
didn’t need to be changed in the unit we re- 
viewed, jumpers were set for the highest 



ClubATMod«l316SX 

Club American Technologies, 3401 West Warren 
Ave.. Freemonl CA 94539; (415) 683-6600. 

Ust Price: With 1 MB RAM. 1 .2MB SV^-inch 
floppy disk (^ive, $1 ,460; with 80M8 hard disk, 
morx)Chrome monitor, DOS 3.3, $2,285; with 
VGA monitor. $2,738; with 2MB RAM. 80387SX 
coprocessor, $3,253. 

In Short: Club American Technologies' attractive 
Model 316SX is the lowest -priced fully configured 
system reviewed m this roundup oi 386SX 
machines. R also turned in befler-than-average 
benchmark test performances. 

CIRCLE 544 ON READER SERVICE CARD 

number of bus wait states. To improve bus 
throughput, you’ll have to set those 
jumpers for the smaller number of wait 
states. In addition, any change in memory 
configuration will require a change in 
switch settings and you’ll have to refer to 
the manual to determine what changes 
need to be made. Club American Technol- 
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An impressive value, the smaih 
footprint Club AT Model 316SX costs 
only $2,738 with 1 MB of RAM, an 80MB 
hard disk, and a VGA monitor. This 
eight-slot, threenfrive-bay box delivers 
respectable performance to 
complement its rock-bottom price. 


ogles says it is now working on what will 
be a welcome change: a board with no 
jumpers or switches. 

In addition to two 8-bit and four 16-bit 
slots, the Model 316SX motherboard has 
two proprietary 16-bit slots for Club 
American Technologies’ 16-MHz memo- 
ry cards. Memory cards are available with 
configurations of 1MB, 2MB, 4MB, or 
SMB RAM. Oddly enough, these slots 
will also run 8-bit expansion cards, but not 
ordinary 16-bit cards. If for whatever rea- 
son you don't want to add to the 2MB 
RAM available on the motherboard you 
are left with four 8-bit and four 16-bit slots; 
I would have liked to see fewer 8-bit slots 
and more 16-bit capabilities. The system 
we reviewed was fully populated with 
2MB 1 00-nanosecond DRAM on the 
motherboard and no slotted RAM. 

The 80386SX microprocessor runs at 
16 MHz with zero wait states and is soft- 
ware-switchable down to 8 MHz. Like 
several other machines in this roundup, the 
Model 3I6SX relies on the AMI 386 


BIOS. It also includes the Dallas Real 
Time 8835 clock chip, which has a life 
span rated at 10 years. 

Our $3,253 evaluation unit came 
equipped with an 80387SX math co- 
processor, along with Club American’s 
adaptationof the Video Seven 16-bit VGA 
card and a NEC Multisync II monitor. This 
popular duo makes for dynamic VGA 
graphics. Even though we did not load the 
VGA card’s RAMBIOS.SYS driver, 
which loads video BIOS into system RAM 
(known as video shadow RAM), the Mod- 
el3l6SXwasafast perfortrter in our video 
benchmark tests. 

The manual contains all the information 
about the system you might need, though a 
bit jumbled in places, and ittcludes a good 
table of contents attd index. A table outlin- 
ing the functions of all the switches and 
jumpers but not the default settings is fol- 
lowed by a more detailed discussion. 

Club American Technologies’ Model 
3 16SX is a solid machine offering a strong 
value for your SX dollar. 


COMPAQ COMPUTER CORP. 

Compaq Deskpro 
386S 

by Henry Fersko-Weiss 

The Compaq Deskpro 386S takes a lot of 
liberties with the price/performance equa- 
tion. With a base price of $3,299 and a 
VGA system cost of $5,018, the Deskpro 
386S rides very near the top of the cost 
curve. Yet its processor, memory, and 
hard disk performance are undistin- 
guished. Stretching the equation in these 
two directiotrs at once do^n’t make this 
Compaq machitte look like a smart buy. 
But these numbers lose some of their sig- 
nificance when you add in the intangibles: 
Compaq’s superior quality of construc- 
tion, the efficiency of its design, and its 
reputation for service. 

A close look at the Compaq’s perfor- 
mattce on our benchmark tests reveals a 
trrachine that operates at both ends of the 
spectmm. The processor turned in some of 
the slowest times. The conventional metn- 
oty performance was the slowest of all, yet 
the extended memory proved to be the 
fastest. The hard disk performance was a 
little better than average. But when it came 
to our video tests, the Deskpro 386S was 
always among the top three. The superfast 
video may compensate for the slow pro- 
cessor, but the combination of compara- 
tively slow conventional memory, hard 
disk, and processor is likely to be percepti- 
ble to the user. 

Computers cannot be judged solely on 


FACT RLE 


Compaq Deskpro 386S 

Compaq Computer Corp., 20555 FM 149, 

Houston. TX 77070: (71 3) 3700670. 

Ust Plica; With 1 MB RAM. 1 .2MB 5V4-inch 
floppy disk drive. $3,299; wrth 20MB hard disk. 
$3,799: with 40MB hard disk. $4. 1 99; with 
morxx:hrome rTxxntor. DOS 3.31 . $4,574; wrth 
VGA monitor, $5,01 B; with 40MB tape backup. 

1 .2MB 5V4*inch and 1 .44MB 3M!-inch floppy disk 
drives, $6,092. 

In Short: The Compaq Deskpro 386S is one of 
the most experrsive computers in its category, 
even though its performance is in general 
unimpressive. These factors are somewhat 
counterbalanced by the quality of the design and 
construction. For example, all the basic I/O 
furxrtions. such as video, serial, and parallel ports 
and the floppy/hard cksk controller are built right 
onto the motherboard. 
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Curtis Puts A 

Premium On Performance 



The Premium... 

starting July 1st, the Curtis Clip is YOURS FREE 
with the purchase of any Curtis Jewel Series 
Surge Protector! 

The Curtis Clip holds copy 
conveniently at eye 
level. Reduces eye fatigue, 
swings out of the way 
when not in use and takes 
no desk space at all! Fits 
all monitors, switohes for 
right or left use. Awarded 
PC Magazine's Best of '88 
Hardware Accessory! A 
$6.95 value, the Curtis 
Clip is... 

FREE! 

Through August 31, 1989, the Curtis Clip 
will be included FREE on every package 
of Curtis Jewel Series Surge Protectors— 
Diamond, Emerald, Ruby, Sapphire, Dia- 
mond Plus and Ruby Plus— top-rated for 
"Maximum Protection" by Undenvriters 
Laboratories, Ino., (UL). 

...And the Performance! 

Curtis Jewel Series Surge Protectors 
provide a lifetime of proven proteotion 
against dangerous power “surges, 
spikes and glitches" that can damage 
sensitive electronic equipment and 
destroy valuable data. All Curtis Jewel 
Series Surge Protectors are top-rated 
at 400 Voire Fteak or less under the 
NEW UL 1449 Standard (see chart 
below). 

If you want to protect your valuable 
equipment and data against damage 
from power surges, plus get your FREE 
Curtis Clip call us today at 
(603) 532-4123 ext. 871 for fhe name 
of the Curtis dealer nearest you. 


*SP-1C . $59.95 »SP-2C . . . .$69.95 »SPF-1C .$89.95 'SPF.2C . . .$99.95 
*SP-1C + . .$79.95 *$PF.2C+ .$119.95 


CU^IS 

30 Fitzgerald Drive, Jaffrev, NH 03452 

A subskjksry of RokxSex Corporatton 




UNDERWRTTERS LABORATORIES HAS DEVELOPED A TEST TO SHOW 
THE MAXIMUM VOLTAGE THAT CAN PASS THROUGH A SURGE SUPPRESSOR 
AFTER CLAMPING HAS OCCURRED. 

^_t40Cj 500 I 600 I 800 1 100o|l200 |l500 |200o|2s00|3000|400o|s00o|6000 


<’ Curtis Manufacturing Company, inc. 


• VELCRO is a registered trodemor k of VELCRO. USA, Inc. 


WbRD Processing Software 
That Managers Can Absorb iNSTANny. 




Busy professionals need a word processor 
which will quickly soak up their ideas and help 
them create impressive-looking documents. New 
from Software PHiblishing, 
Professional Write 2.1 
incorporates all the fea- 
tures managers want into 
an easy to use program. 
Follow-along tutorials, pull-down menus and 
context-sensitive help will have managers pour- 
ing out memos and reports in less than an hour 
with no special training or MIS support. What’s 



more, its Preview feature wipes out wasted 

printing runs by showing what a report will look 

like before it’s printed. FVofessional Write even 

shares files with other popular word processing 

programs. And supports high quality laser and 

dot matrix printers, providing managers access 

to a flood of fonts. So call today for a free trial 

disk. Professional Write will have managers in- 

standy producing sophisticated documents, instead 

of wringing their 

hands over compli- Ciy^SOFTWARE 
hands over compli ^Jj^^pyBUSHING 

caced soteware. 


Runs on IBM PC' and MS DOS compatibles. Q 19^9 Software Publishing Corporation. 1901 Landings Dr.. Mountain View, CA 940{9>7aio. 
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operadona] performance and price. The 
quality of the conslnicdon, the longevity 
of components, the machine’s expansion 
capabilities, and the available service must 
also be considered. In all of these respects 
Compaq's 386S computer stands out. 

Getting inside the computer is easy. 
There are only three thumbscrews holding 
the case to the chassis, which are easily un- 
screwed by hand once you get them start- 
ed. Because they stay attached to the rear 
panel, you don’t have to worry about drop- 
ping them into the machine or losing them. 
The screws that hold the plates covering 
the expansion slots, however, are another 
story. They are Tone screws, so you need a 
special screwdriver to remove them — not 
necessarily a common item to have lying 
around. 

The computer’s chassis is supported 
front to back by the metal case of the 140- 
watt power supply, which rans the entire 
depth of the machine. The small foot- 
print — 5.9 by 15.8 by 14.8 inches 
(HWD) — means that there is less play in 
the frame, motherboard, and case. The 
four drive bays are encased in a sturdy 


metal shell to protect them further. 

There are only five expansion slots in 
the 386S. They all take 16-bit cards, but 
one of them is a proprietary high-speed slot 
reserved for memory expansion. The 
Deskpro 386S has two high-speed memo- 
ry cards, one with 1 MB RAM and the oth- 
er with 4MB, to which you can add 1MB 
or 4MB memory modules. When you add 
these to the 1 MB of 80-nanosecond RAM 
on the motherboard, the most nremory you 
can swing is 13MB. 

The system memory comes in either of 
two configurations: eight 4-by-256-kilobit 
chips with four l-by-256-kilobit chips for 
parity, or 36 1 -by-256-kilobit chips. The 
memory uses an enhanced page-mode 
scheme. Paged operations occur with zero 
wait states, while nonpaged operations 
have two wait states. On the average the 
system operates at 0.8 wait states. 

The number of slots in this computer 
may seem limiting at first, but everything 
you commonly need is built in. The serial, 
parallel, and mouse ports come off the 
motherboard (manufactured by Compaq), 
as does the video controller and the flop- 


py/hard disk controller. Therefore the slots 
ate available for other peripheral control- 
lers to operate such devices as a iiKxlem, 
scaimer, or LAN hookup. 

The Deskpro 386S comes in three mod- 
els. The basic configuration has a 1.2MB 
5'/4-inch floppy disk drive. The Model 20 
has a 20MB ST-506/412 MFM hard disk 
in addition; the Model 40 has a 40MB ST- 
506/412 RLL hard disk. All three include 
1MB of RAM; the video controller; the 
floppy/hard disk controller; serial, paral- 
lel, and mouse ports; an AT-style En- 
hanced keyboard; disk cache software; and 
Compaq Expanded Memory Manager 
software. The basic model costs $3,299; 
the Model 20 costs $3,799, and the Model 
40 costs $4, 199. 

When you add a 40MB tape backup 
unit, a 1 .44MB 3'/2-inch floppy disk drive, 
a VGA monitor, and Compaq’s version of 
DOS, Release 3.31 (which lets you con- 
figure your entire hard disk as one vol- 
ume), as in our test configuration, the price 
goes up to $6,092. 

Three of the four drive bays are accessi- 
ble through the front of the computer. In 
addition to the 40MB tape backup unit we 
saw, Compaq offers a 135MB tape drive. 
The fourth drive bay, which is positioned 
sideways and behind the other three, 
houses the hard disk. A second hard disk 
can be added to the bottom front drive bay. 
In addition to those that come in the Mod- 
els 20 and 40, Compaq offers a I lOMB 
RLL drive. Just to the right of the drive 
bays is the on/off switch and the LED 
lights for the power and hard disk . The sys- 
tem’s lock is in the rear panel . 

Attached is the original AT-style key- 
board with its smaller Enter key and larger 
Backslash key under the Backspace key. 
Unlike most newer keyboards, this one has 
the LED lights for NumLock, CapsLock, 
and ScrollLock on the individual keys 
rather than together in a litde panel dis- 
play. The keys have a flat response with a 
muted clicking sound. 

Compaq offers two types of monitor, 
both analog devices with a text resolution 
of 720 by 400 and a graphics resolution of 
640 by 480. The VGA monitor we re- 
viewed had a screen that measured 13.25 
inches on the diagonal and stood 14 inches 
high on a swivel base. The on/off switch is 
well positioned on the front face. I found 
the contrast range on the monitor some- 
what limited. 

It’s hard to come to a clear judgment on 
the Compaq Deskpro 386S computer. 
While a ^ly configured unit is more ex- 
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Tb all those unlucky enough to be stuck 
smack in the middle of the current spread- 
sheet confusion, take heart. 

There is, at last, a viable 
alternative to war: revolution. 

One that delivers even more 
performance than you have 
(ahem) been waiting for; but 
without demanding expensive 
new hardware or extensive 
retraining. And without abaiptly 
cutting you off from any user 
in your company, even those 
on mainframes. 

The name of the spreadsheet 
is Supercalc's. 

And what it can do for you 
is, frankly, quite revolutionary 


Aiidy‘3 BumiH 

BrMfcdown ol ExpancM 
nr Didno •>«nuvy 31 mi 



Offering hundreds of presentation treatments 
from word charts to three-dimensional bar; 
pie, scatter; and polar graphs. 

And with SuperCalcS, you 
selea fonts, lines, boxes, grids 
and shading All of which can 
be used to produce the highest 
quality customized reports. 

Plus, SuperCalcS actually 
makes productivity easier An 
integral Undo feature simply 
reverses unwanted commands. 
And a truly comprehensive 
^tem of debugging highlights 
costly errors and ar^yzes 
macro logic. 

Perhaps even 
mote impressive 


Unkjust about cwrything in s^bt. 



Let’s begin at the end. Stand-alone quality is the way SuperCalcS can 
graphic capabilities have been built in. link spreadsheets. Up to 2SS 

C 1989 Computer .Associates Internationa]. IlK. 1240 McKa>' Dr. San lose, CA 95131. Lxusjndl-Z-Sdivp^sstardiraifemarksoflimBnc^vkvmeruCotpofaaon-DicdisaRgistricUtniJrnurii 
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portant Update 

X. tobeDiecise-Linkineeitherinmemorv and JL compatible computers but al 


Andy's Bunnies 


! precise. Linking either in memoiy and JL compatible computers but also 
or on disk, either pages of the same spread- takes full advanta^ of 286 and 386 machines 

sheet or inde- whenjr?^ decide to make that transition, 
pendent, either And if all that isn’t enough to make you 

SupeiCalcSb files mn out tod^ and join the revolution, thereb 
or Lotus' 1-2-3'^. even more incentive. 

Which brings Like our free demo disk offer throu^ July 

us to the “L” 31, 1989. And our $100 

word. SuperCalcS upgrade offer for just 
not only reads about any spreadsheet 

and writes Lotus' you’re using. Call 1-800- 


SuperCalc‘5 


Prcdiice annual report quali^ output evetyda^i 


1-2-3* files, it 
totally coexists 
with Lotus. 
Letting you easily move 1-2-3 macros into 
SuperCalcS and back again. Even toeing 
between menus is a snap for SuperCalcS. 
But not for Excel! 

Which now brings us to the “E” word. 
Unlike Excel, Supe^cS tuns on all IBM' 


S31-S236. In Canada 
call 1-800-663-6904. 

Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet war 
With SuperCalcS, peace is at hand. 


Qomputbr 

/iSSOCiArES 

r So^ore mpertor by design. ■ 


Mcrosofi. I[)M is a ivgisicrcd trademark of International Bustness Machines 
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386SX-BASED PCs: SUMMARY OF FEATURES 

: (Products listed in ascending price order) 

Club AT 



BASIC CONFIGURATION 

CPU 386/SX 

Model 31 6SX 

Swan 386SX 

Spear 386/1 6SX 

List price 

$1,295 

$1,460 

$1,499 

$1,659 

Basic configuration includes 

51 2K RAM. 1.2MB or 

1MB RAM. 1.2MB 

1MB RAM, 1.2MB 

1MB RAM. 1.2MB 


1 .44M6 floppy disk 

floppy disk 

or 1.44MB floppy 

floppy disk 


drive, two 

drive, one 

disk drive, one 

drive, one 


serial and one 

serial and one 

serial and one 

serial and one 


parallel 

parallel 

parallel 

parallel 


port 

port 

port 

port 

Drive bays 

5 half-height 

3 half-height 

5 half-height 

3 half-height 

Cost of DOS 3.3 / OS/2 (if available) 

$85/Unavailable 

$70/Unavajlabte 

$89/Unavailable 

$69/$300 

Hard disk options 

9 

6 

4 

9 

Slots 

Two 8*bit. six 

Two 8-bit. six 

Two 8-bit. six 

Two 8'bit. six 


16-bit 

16-blt 

16-bit 

16-bit 

Slots free with hard and floppy disk 
drives, video, two serial and one 

4 

4 

5 

5 

parallel port installed 

Power supply (watts) 

200 

200 

200 

200 

Reset switch 

• 

• 

• 

• 

Switchiess setup 

• 

• 

• 

• 

Keyboard cable length (inches) 

72 

124 

124 

132 

STANDARD CONFIGURATiON 

Price of monochrome system with 1MB 

$2,230 

$2,285 (80MB 

$2,349 (80MB 

$2,343 (44MB 

RAM, 60MB hard disk, DOS 


disk) 

disk) 

disk) 

Price of VGA system 

$2,980 

$2,738 (80MB 

$2,848 (80MB 

$2,899 (44MB 



disk) 

disk) 

disk) 


TESTED CONFIGURATION 


List price with DOS 

Tested configuration includes 

$3,885 

2MB RAM. 44MB 
hard disk, 1.2MB 
floppy disk 
drive. VGA 
monitor. 80387SX 
coprocessor 

$3,253 

2MB RAM. 80MB 
hard disk, 1.2MB 
floppy disk 
drive. VGA 
monitor. 80387SX 
coprocessor. 
SpeedStor. 
SpeedCache 

$2,937 

2MB RAM. 80M8 
hard disk. 1 .2MB 
floppy disk 
drive, VGA 
monitor 

$2,899 

1MB RAM. 44MB 
hard disk. 1 .2MB 
floppy disk 
drive. VGA 
monitor 

Microprocessor clock speeds 

16 MHz 

8/16 MHz 

8/16 MHz 

16 MHz 

Bus clock speeds 

10 MHz 

3.6/7.1 MHz 

8 MHz 

8 MHz 

Wait states 

0 

0 

0 

0 

Disk controller manufacturer and type 
(interface/encoding) 

DTC (ST-506/RLL) 

OMTI (ST-506/MFM) 

Adaptec 

(ST-506/MFM) 

Scientific Micro 
(ST-506/MFM) 

Number of drives handled by controller 

4 

4 

4 

4 

BIOS version and date 

Award BIOS. 

Version 3.03 
(March 1988) 

AMI 386 BIOS 
(November 1988) 

Chips and 

Technologies BIOS. 
Version 1.0 (1988) 

AMI BIOS. 

Version FI 36 
(February 1989) 

System board manufacturer 

Standard 

Computer 

Everex 

KeyTronic 

Everex 

386 chip set manufacturer 

Chips and 
Technologies 

None (uses 
discrete logic) 

Chips and 

Technologies 

Intel 


fTl^Edttor's Choice • — Yes O— No N/A — No! applicable: the machine is not available in this configuration. 
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Twinhead 

Superset 490 

ALR FlexCache 

SX386Z 

ALR VIP SX386 

$1 .699 

$1,795 

$1,895 

1MB RAM; 1.2MB 
floppy disk 
drive; one 
serial, one 
parallel, and one 
mouse port 

51 2K RAM. 1.44MB 
floppy disk 
drive, one 
serial and one 
parallel 
port 

512KRAM. 1.44MB 
floppy disk 
drive, one 
serial port 

3 half-height 

4 half-height 

2 half-height 
mounting areas 

$70 Unavailable 

2 

Both unavailable 

1 

Both unavailable 

1 

One 8-bit, 
three 16-bit 

One 8-bit. five 

16-bit 

One 8-bit. four 

16-bit 

4 

4 

3 

150 

200 

65 

• 

O 

O 

O 

• 

• 

76 

132 

132 


N/A 

N;A 

N/A 

N/A 

N/A 

N/A 


$2,999 

1MB RAM. 40MB 
hard disk, 1.2MB 
floppy disk 
drive. VGA card, 
mouse 

$5,055 

4MB RAM. 40MB 
hard disk. 

1 .44MB floppy 
disk drive. VGA 
card (DOS not 
included) 

$5,155 

4MB RAM. 40MB 
hard disk. 

1.44MB floppy 
disk drive. VGA 
card (DOS not 
included) 

8/16 MHz 

8/16 MHz 

8/16 MHz 

8 MHz 

8 MHz 

8 MHz 

0 

0 

0 

Twinhead 

(ST-506/MFM) 

ALR (ST-506/MFM) 

ALR {ST-506/MFM) 

4 

4 

2 

Phoenix BIOS. 

Phoenix BIOS 

Phoenix 80386 BIOS 

Version 3.10 

Plus, Version 1.10 

Plus. Version 1.10 

(January 1989) 

(January 1989) 

(September 1988) 

Twinhead 

ALR 

ALR 

Chips and 
Technologies 

Intel 

Intel 


CONTINUES 


pensive than all but two SX machines, the 
NCR PC916SX and the NEC PowerMate 
SX, and its performance results aren't im- 
pressive, the machine is very well con- 
structed; it has ample room for expansion 
and boasts Compaq’s usual stamp of quali- 
ty in manufacture. On a raw pricWper- 
formance basis this machine may not be 
worth the investment, but when you factor 
in the longevity of the computer and its 
possible resale value it may well be a good 
buy. It's the same kind of decision you’d 
have to make in deciding between buying a 
Volvo and a Hyundai. 


COMPUTER PRODUCTS 

UNITED INC. 

CPU386/SX 

by Susan L. Hayes 

If Computer Products United could rewrite 
an old cliche to describe the CPU 386/SX, 
it would read, “Fast and steady wins the 
race.’’ This desktop model is a typically 
laid out machine that offers few surprises 
in structure and design; even CPU claims 
its SX looks like any other 16-MHz 
80386SX-based PC. It seems able to do 
what other SX machines do, only better 
and faster. You won’t exactly have to 


You won’t exactly have 
to break your piggy 
bank for the CPU 
386/SX, and you get 
good performance for 
your outlay. 


break your piggy bank for this one, and 
you get good performance for your rela- 
tively modest outlay. 

If you want a guided tour of this SX ma- 
chine, you probably will want to go to 
someone other than CPU. The accompa- 
nying setup manual and documentation 
give new meaning to the word generic. 
The documentation doesn’t exactly go out 
of its way to explain much about the spe- 
cific SX product. The material evidently 
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mi 386SX-BASED PCs: SUMMARY OF FEATURES 

1 (Products listed in ascending price order) 

BASIC CONFIGURATION Zeos 386-16/SX 

Mitsuba 386SX 
Workstation 

□ 

Everex Step 386is 

NEC PowerMate SX 

List price 

$1,895 

$2,145 

$2,799 

$2,899 

Basic configuration includes 

512K RAM. 32MB 
hard disk, 1 .2MB 
floppy disk 
drive. 

monochrome 
monitor, one 
serial and one 
parallel port 

1MB RAM. 1.2MB 
floppy disk 
drive, one 
serial and one 
parallel 
port 

1MB RAM. 1.2MB 
floppy disk 
drive, one 
serial and one 
parallel 
port. DOS 3.3 

2MB RAM. 1.2MB 
or 1.44MB floppy 
disk drive, one 
serial and one 
parallel port, 

DOS 3.3. 

Microsoft 

Wirydows/386 

Drive bays 

3 half-height 

5 half-height 

3 half-height 

3 half-height 

Cost of DOS 3.3 / OS/2 (if available) 

$98/Unavailable 

$99/Unavailable 

lncluded/$325 

lncluded/$325 

Hard disk options 

10 

4 

4 

3 

Slots 

Two 8-bit, six 

16-bit 

Two 8-bit. six 

16-bit 

One 8-bit. seven 
16-bit 

One 8-bit. five 

16-bit 

Slots free with hard and floppy disk 
drives, video, two serial and one 
parallel port installed 

5 

5 

5 

3 

Power supply (watts) 

230 

200 

200 

193 

Reset switch 

• 

• 

• 

o 

Switchiess setup 

• 

• 

• 

O 

Keyboard cable length (inches) 

110 

115 

132 

132 

STANDARD CONFIGURATION 

Price of monochrome system with 1MB 
RAM, 60MB hard disk, DOS 

$2,392 (65MB 
disk) 

$2,995 (71MB 
disk) 

$3,827 (80MB 
disk) 

N/A 

Price of VGA system 

$3,087 (65MB 
disk) 

$3,895 (71MB 
disk) 

N/A 

$4,949 (2MB RAM. 

42MB disk) 

TESTED CONFIGURATION 

List price with DOS 

$3,532 

$4,420 

$6,393 

$4,949 

Tested configuration includes 

1MB RAM. 32M8 
harddisk, 1.2MB 
floppy disk 
drive. VGA 
monitor. 80387SX 
coprocessor. DOS 
4.01 

2MB RAM. 71MB 
harddisk. 1.2MB 
floppy disk 
drive, VGA 
monitor 

2MB RAM. 160MB 
hard disk, 1.2MB 
floppy disk 
drive, EGA 
monitor. 80387SX 
coprocessor 

2MB RAM, 42MB 
hard disk. 1 .2M6 
floppy disk 
drive. VGA 
monitor. 

Microsoft 

Windows/386 

Microprocessor clock speeds 

8/16 MHz 

16 MHz 

5/8/16 MHz 

16 MHz 

Bus clock speeds 

8 MHz 

8 MHz 

5.3/7.7/8 MHz 

8 MHz 

Wait states 

0 

0 

0 

0 

Disk controller manufacturer and type 
(interface/encoding) 

Adaptec 

(ST-506/RLL) 

Seagate 

(ST-506/MFM) 

Control Data 
(ESDI) 

Western Digital 
(ST-506/MFM) 

Number of drives handled by controller 

4 

4 

4 

4 

BIOS version and date 

Pro-386SX BIOS. 
Version 4.35 
(March 1989) 

AMI BIOS, Version 
1131 (February 1989) 

Everex BIOS 
(derived from AMI; 
February 1 989) 

Phoenix BIOS. 

Version 1.10.54 
(January 1988) 

System board manufacturer 

Progressive 

Mitsuba 

Everex 

NEC 

386 chip set manufacturer 

Chips and 
Technologies 

Chips and 
Technologies 

None (uses 
discrete logic) 

Intel 

— Editor’s Choice •—Yes ONo N/A- 

—Not applicable: the machine is not available in this configuration. 
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Dell System 316 

Compaq Deskpro 

386S 

NCR PC916SX 

$2,999 

$3,299 

$4,995 

1MB RAM. 40MB 
hard disk, 1.2MB 
or 1 .44MB floppy 
disk drive, 
monochrome 
monitor, two 
serial and one 
parallel port 

1MB RAM. 1.2MB 
floppy disk 
drive, one 
parallel and one 
mouse port 

1MB RAM. 44MB 
hard disk. 

1.44MB floppy 
disk drive, one 
serial and one 
parallel port. 

DOS 3.3 

5 half-height 

4 half-height 

5 half-height 

$100/$325 

$120/$340 

lncluded/$325 

4 

3 

3 

Two 8-bit. six 

16-bit 

Five 16-bit 

Two 8-bit. six 

16-bil 

7 

5 

6 

200 

140 

220 

O 

O 

O 

• 

O 

• 

132 

104 

128 


$3,099 (40MB 
disk) 

$4,574 (40MB 
disk) 

$5,250 (44M6 disk. 
VGA monochrome 
monitor) 

$3,599 (40MB 
disk) 

$5,018 (40MB 
disk) 

$5,694 


applies to all of CPU’s machines, with a 
few pages stuck in the back listing the 
specs of the machine in question. The text 
does cover many universal topics well, 
such as installing drives and adding adapt- 
ers, and there is a helpful troubleshooting 
guide to help you in your time of need, so 
you’re not left completely on your own. 

Another potential motto for the CPU 
SX machine could be “Safety first.’’ The 
reset button must be pressed down for at 
least 1 '/2 or 2 seconds before it will actually 
reset the machine. And CPU doesn’t over- 
look certain convenience features such as 
switchless setup in ROM, which can save 
you time and hassle. 

On the Hi-Tek Enhanced-style key- 
board everything is where it should be, but 


CPU38S/SX 

Computer Products United Irw., 1 2803 
Schabarum Ave., Irwindale, CA91706;(800) 
824‘2936. (600) 662-€t 1 1 (in Calif.). 

Ust Price: With 512K RAM. 1 .2M8 S'/i-inch or 
1 .44MB 3*/^nch fk>ppy disk drive, $1 .295: with 
1 MB RAM, 60MB hard disk, morN^rome 
monitor. DOS 3.3. $2,230; with VGA monitor, 
$2,980; with 2MB RAM. 44MB hard disk, 
80387SX coprocessor, $3,885. 

In Short: The CPU SX system is a standard 
done that offers few surprises. Without having to 
part with too much of your hard-earned cash, 
you’ll get a decent, competitive machine. Its 
brarxl-name parts mean that reliability arxt quality 
are part of the package loo. 
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$4,299 

$6,092 

$5,694 

1MB RAM. 100MB 
hard disk. 

1 .44MB floppy 
disk drive. VGA 
monitor 

1MB RAM. 40MB 
hard disk, 40MB 
tape backup. 

1.2MB and 1.44MB 
floppy disk 
drives, VGA 

1MB RAM. 44MB 
hard disk. 

1.44MB floppy 
disk drive. VGA 
monitor 

8/16 MHz 

16 MHz 

16 MHz 

8 MHz 

8 MHz 

8 MHz 

0 

0 

1 

Conner Peripherals 
(ST-506/RLL) 

Conner Peripherals 
(ST-506/RLL) 

NCR (ST-506/MFM) 

5 

4 

4 

Phoenix BIOS 

Plus. Version 1.10 
(January 1989) 

Compaq BIOS. 

Version N.2 (June 

1988) 

NCR BIOS, Version 
7.2 (January 1989) 

Dell 

Compaq 

NCR 

Chips and 

Technologies 

Compaq 

Intel 


CONTINUES 


the keys feel mushy to the touch and the re- 
sponse seems a bit sluggish. 

The architecture of the Standard Com- 
puter Coip. motheiboard, backed by an 
18-month warranty (there’s I year on the 
total system) is based on a Chips and Tech- 
nologies chip set. The motheitoard holds a 
small plug-in board where lies the 16-MHz 
Intel 80386SX chip. The motherboard is 
removable and can be replaced by an 
80286-20 coprocessor board, so you can 
easily convert to a 286-20 computer if this 
unlikely need should arise. There are eight 
expansion slots on the motherboard (six 
16^bit and two 8-bit), but because of the 
processor board you can place only a short 
expansion card in one of the 8-bit slots. 
The two serial, one parallel, and one game 
port reside on a short I/O card. 

The base system uses two banks of 256- 
kilobit SIMM chips to achieve S12K 
RAM, but the CPU 386/SX can hold SMB 
on board and up to 16MB of total system 
memory (using 1 -megabit SIMM chips 
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386SX-BASED PCs: SUMMARY OF FEATURES 


I J (Products listed in ascending price order) 


MEMORY SPECIFICATIONS 

CPU 386/SX 

Club AT 

Model 31 6SX 

Swan 386SX 

Spear 386/1 6SX 

Memory chip type 

256Kb. 1Mb 

256Kb 

256Kb. 1Mb 

256Kb 

Chip packaging 

SIMM 

DIP 

SIMM 

DIP 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM 

Interleaved memory 

• 

O 

• 

O 

Shadow RAM 

BIOS and video 

Video 

BIOS 

None 

Type of cache controller 

None 

None 

None 

None 

Disk cache software 

• 

• 

O 

O 

Maximum RAM on motherboard 

SMB 

2MB 

SMB 

2MB 

Maximum total system RAM 

16MB 

16MB 

16MB 

16MB 

OTHER 

Warranty 

1 year; 18 

1 year 

1 year 

1 year 


months for 





motherboard 




FCC certification class 

A 

B 

A 

B 



MEMORY SPECIFICATIONS 

Zeos 386-1 6/SX 

Mitsuba 386SX 
Workstation 

□ 

Everex Step 386is 

NEC PowerMate SX 

Memory chip type 

64Kb. 256Kb. 1 Mb 

256Kb 

256Kb. 1Mb 

1Mb 

Chip packaging 

SIMM 

DIP 

DIP 

SIP 

RAM chips 

DRAM 

DRAM 

DRAM 

DRAM 

Interleaved memory 

• 

• 

O 

• 

Shadow RAM 

BIOS and video 

BIOS and video 

BIOS ar>d video 

BIOS and video 

Type of cache controller 

None 

None 

None 

None 

Disk cache software 

O 

O 

• 

• 

Maximum RAM on motherboard 

SMB 

2MB 

4MB 

2MB 

Maximum total system RAM 

16MB 

10MB 

16MB 

16MB 

OTHER 

Warranty 

1 year 

1 year 

1 year 

1 year 

FCC certification class 

A 

A 

B 

B 


^ — Editor's Choice •—Yes O-No 


ranning at 100 nanoseconds). The system 
al.so offers 384K shadow RAM to help 
speed up video output. 

Our tested unit came equipped with a 
Toshiba 40MB hard disk; 20MB to 
330MB hard disks are al.so available. The 
ST-506/RLL controller, manufactured by 
DTC, has a 1:1 interleave, which allows 
the CPU system to reach zero wait states. 
Computer Products United also includes 
EMS 4.0 memory with the system. The 


TheCPU386/SXis 
a solid and predictable 
collection of brand- 
name parts made to get 
the job done without 
fancy footwork. 


CPU uses the Award BIOS and maintains 
a bus speed of 10 MHz. 

The 200-watt power supply comes 
equipped with a 1 10/220-volt .switch on 
the outside of the case. The machine has 
five half-height drive bays, three of which 
have exposed fronts. 

CPU’s ba.se-system price may start off 
impressively low, but you would be get- 
ting quite a skeletal system. The company 
offers so many different configurations 
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Twinhead 

Superset 490 

ALR FtexCache 
SX386Z 

ALR VIP SX386 

256Kb. 1Mb 

256Kb. 1Mb 

256Kb. 1Mb 

SIMM 

SIMM 

SIMM 

DRAM 

DRAM 

DRAM 

• 

O 

O 

BIOS and video 

BIOS and video 

BIOS and video 

None 

ALR (16K) 

ALR 06K) 

O 

• 

O 

SMB 

SMB 

SMB 

16MB 

16MB 

16MB 


13 months 

1 year; 3 years 

1 year 


for system 



board 


A 

A 

A 



Dell System 316 

Compaq Deskpro 

3S6S 

NCR PC916SX 

256Kb. 1 Mb 

256Kb, 1Mb 

256Kb 

1 SIMM 

SIMM 

SIMM 

DRAM 

DRAM 

DRAM 

• 

O 

O 

BIOS and video 

None 

BIOS 

1 Dell (32K) 

Compaq (16K) 

None 

• 

• 

• 

SMB 

1MB 

SMB 

16MB 

13MB 

16MB 


1 year on-site 

1 year 

1 year 

B 

B 

B 


ENDS 


[ 


that it's difficult to pin down a standard 
one. For the CPU 286 machine with an In- 
tel 80386 coprocessor, 5I2K expandable 
memory, I.2MB5'/4-inchorl.44MB3'/2- 
inch floppy disk drive, the Standard Com- 
puter Corporation I/O card, an NCL I;l 
hard disk controller, and a clock/calendar 
with a Ray-O-Vac battery backup (no hard 
disk or video adapter), you’ll pay $I,29S, 
plus an extra $8S for DOS 3.3. For all of 
this plus IMB of RAM, a 60MB Toshiba 


hard disk, an RLL controller, a mono- 
chrome video card, and DOS, the price is 
upped to $2,230; if you want VGA, the ad- 
dition of a NEC 2A monitor and a Video 
Seven VGA card will bring the cost to 
$2,980. 

In addition to the Toshiba 40MB hard 
disk and RLL controller, our tested config- 
uration included a Paradise VGA Plus 16- 
bit card and an Intel 80387SX math co- 
processor, pushing the price up to 
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"WE'VE GROWN 
DEPENDENT ON 
PRIMETIME, TO 
MANAGE OUR 
TIME." 

-Info World 


Effective time management. 
Your success depends on it. 
So when Info World, the 
leading micro 
computer news- 
paper, endorses a 
time management 
software package, 
it’s time for a 
closer look. 

Need another witness? 
PRIMETIME™ is "A better 
way to manage time," says 
PC Magazine. "Quite an 
attractive package. Buy it." 

PRIMETIME is 
a ptersonal project 
and activity mana- 
ger. It blends to- 
gether the most 
essential planning, 
scheduling and organization 
tools into one [xjwerful action 
management resource. 

PRIMETIME actually en- 
courages you to get things 
done. You'll show up pre- 
pared and on time. And that 
will make you successful. 




Call for a FREE Demo Disk, 
or see your local software 
dealer today. 

1 - 800 - 777-8860 

Extension 107 

PRIMETIMF SOFTWARE INC. P.O. Box 27967 
Sanu Ana. CA 92799 714/ 556^16 
Suggested leuil price S99.99 
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He also doesrft realize 
Hevdett-ftickard makes PCs. 


i 


I 


?' »<% I 


386 is a trad«naric of Intel Corporation 
0 1969 Hewlett-Packard Company CP-PC903 


That’s unfortunate. Because 
Hewlett-Packard has a line of 
eight high-performance per- 
sonal computers. PCs which 
range from desktop and floor- 
mount Intel386 -ba^ power- 
houses to entry-level ^86- 
comjjatibles. PCs which offer 
you a better way of doing 
business. 

Hewlett-Packard personal 
computers give you plenty of 
opportunity for exptinsion. As 







The HP Vectra qS/20 PC One in 
a line of ei^t PCs from Hewlett-I^ckard. 




well as plenty of options. At the 
high end, you can get up to 8 
aci'essory slots, 620 Mbytes of 
haitl disk storage, and Ki Mbytes 
of RAM, And on all models, you 
get a choice of video solutions 
and the flexibility of using 
either 5.25' or .3.5’ disks. 

Ik'yond this, an investment in 
Hewlett-Packard PCs allows 
you to choose confidently ftom 
thousands of software applica- 
tions and peripherals. HP^ strict 


adherence' to indu.stry stan- 
dards insures compatibility. 
Now, ai\d into the future. 

Hut the most imixertant featun', 
the one you won't get with any 
other ix;rsonal computer, is 
Hewlett-Packard reliability Fbr 
.50 years, HP has pnimised, and 
delivered, exceptional quality 
in cvcrytliing fi'om calculators 
to HP LaserJet printers. 

Finally, every PC made by 


Hewlett-Packanl is hackee! by 
an extensive ne'tweerk eif trainee!, 
authorizexi de?alers. Rir more 
informatiem anel the name eef 
yeeur nearest dealer, call 1-800- 
752 -0900. You’ll .sexm realize 
what an HP |X!rse)nal computer 
can dofetryou. 

There is a better way. 

Wh^ HEWLETT 
W.nM PACKARD 


$3.885 — more in line with the competi- 
tion. 

Overall, the CPU is a respectable but 
not stellar performer, scoring consistently 
in the top half of the group on our bench- 
mailc tests. Its hard disk turned in impres- 
sive scores on the BIOS Disk Seek test and 
large-record DOS File Access test, faring 
less well on the small-record test. 

The CPU 3861SX is a solid and predict- 
able whole made of brand-name, quality 
parts. If you're looking for a relatively 
fast, steady, and efficient machine to get 
the job done without fancy footwork, this 
one is well worth considering. 


DELL COMPUTER CORP. 

Dell System 316 

by Salvatore P. RIcciardI 

When some of the best-engineered PCs are 
coming out of the land of the longhorn, it’s 
not uncommon to hear someone tecom- 
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mend buying your PC from a company in 
Texas. But with Dell Computer Corp.’s 
increasingly high-quality image, and with 
several PC Magazine Editor’s Choice 
computers in Dell’s product lineup, the 
word of the day seems to be getting more 
specific: Buy your machine from a compa- 
ny in Austin, 'Texas. 

The Dell System 316 is a well-built, 
well-engineered addition to an already im- 
pressive lineup. Based on a 16-MHz 
80386SX processor and housed in Dell’s 
now-familiar AT-style cabinet, it’s sure to 
give you cause to consider 386 technol- 
ogy. And at an entry-level price of $2, 999, 
you won’t have to sell the house to place 
your bet. 

The unit uses the Chips and Technol- 
ogies NEAT chip set and the Phoenix 
Technologies 80386 ROM BIOS Plus. 
Both the system BIOS and video BIOS can 
be remapped from slow ROM into faster 
RAM memory for improved performance. 
ITie BIOS includes a resident setup pro- 
gram for configuring the machine. 

System memory consists of 1 MB of 80- 


nanosecond DRAM in an interleaved 
page-mode configuration. The standard 
system comes configured with 2S6-kilobit 
SIMMs and is capable of supporting SMB 
on the motherboard. You’ll need to replace 
these SIMMs with I -megabit SIMMs to 
get the full SMB. You can add an addition- 
al SMB using an expansion card, bringing 
maximum system memory to a total of 
16MB. A 1MB upgrade using 256-kiIobit 
SIMMs currently costs $200; a 4MB up- 
grade using the more-expensive 1 -megabit 
SIMMs costs $2,200. 

The motherboard holds 8 expansion 
slots, and it has one parallel port and two 9- 
pin serial ports standard. It can also ac- 
commodate an Intel 80387SX coproces- 
sor. In our review unit, one 16-bit slot 
contained a Video Seven 16-bit VGA 
card. Two 8-bit slots and five 16-bit slots 
were sdll free, leaving plenty of room for 
expansion. 

Support for peripheral storage is readily 
available. An internal drive bay can house 
one full-height hard disk or two half-height 


FACT RLE 


Dell System 316 

Dell C^puterCorp.,9505Ait>oretum Blvd., 

Austin, TX 78759-7299: (800) 426-51 50. (512) 
338-4400. 

Ust Price; With 1MB RAM. 40MB hard disk, 

1 .2MB 5 Va-inch or 1 .44MB 3'/HrKh floppy disk 
dnve. monochrorra rrxirvtor. $2,999: with DOS 
3.3. $3,099: with VGA monitor. $3,599: with 
100MB hard disk. $4,299. 

In Short; The Deli System 31 6 is a solid 
computer backed by a solid warranty. It has a 
reasonable price tag. comes with superb 
documentation, and gets high marks for 
expandability. 

CIRCLE 547 ON READER SERVICE CARO 

hard disks. Another bay on the right has 
space for three half-height devices visible 
through the front panel. Dell offers the unit 
with disk capacities of 40, 100, 150, and 
322MB. The first two models use Conner 
Peripherals RLL drives, while the more- 
expensive units employ ESDI drives made 
by CDC and Metropolis. Our evaluation 
unit contained a 150MB Conner Peripher- 
als drive, rated at 25 milliseconds, which 
performed right on target. 

One of the unique aspects of the Dell 
System 3 16’s design is its support for IDE 
(integrated drive electronics) hard disk 
drives. These drives, such as the Conner 
Peripherals drives used in the non-ESDI 
models of the System 316, contain all of 
the disk controller intelligence on-board. 



TTw CPU 386. SX it a bMic machine that 
offart tolkl performanca and brand- 
nama parts for a low prlca. Fully 
configurad with 1 MB of RAM, a 60MB 
hard disk, arvl a VGA monitor, this 
computar setts for $2,980. 
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Finally, dBASE® and Lotus® have something in common, 
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Sales 
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Invoices 
Form Letters 
Statements 
Mailing 
Labels 
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Receivables 
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Purchase 
Orders 
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Directories 
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Database reports without programming— 
with R&R report writers. 

RAR helps you create reports quickly, without programming, directly from 
related databases. Use lor turnkey systems and ad hoc reporting. Print in 
any layout trom columnar listings and mailing labels to preprinted forms 
and form letters. R&R is full-featured and flexible, so you can concentrate 
on making reports show exactly what you want to show, in exactly the way 
you want to show it Any report 

Perform calculations as needed, inrduding totals and subtotals. Sort and 
group records in any order. Select records with plain-English query. Save 
time with automatic TRIM, word-wrap, iustification, currerKy, and date 
formats. Improve appearance with bold, italics, underline, different fonts, and 
graphics characters. 

Lotus-like menus, WYSiWYG screen-painting, and HELP system make it 
easy to learn R&R. And since R&R report writers iook alike, when you've 
learned one you know them both. 

For 

dBASE III* 

Works with dBASE III, dBASE IV, dBXL’", Quicksilver ", wqac^iw 
and file-compatibles. Includes royalty-free runtime that QBAbc IV 
requires only 25 KB of memory. Network support standard. $149 
Clipper" and FoxBASEi™ Module required lor .NTX and 
.IDX indexes, $49.95. Optional Code Generator, $149. 





a stunning combination of a comfortable and informative 
user interlace, supremely easy access to multiple related files, and 
extensive report design and enharKement tools. Usable by novice 
and expert alike, it is superb lor generating either straightforward 
or complex report output....* 12/8/87. 

One of “The 100 Top-Rated Products of 1987.” 

IntoWortd, 12/28/87. 


Awarded Most Uselul AtU-On Product for dBASE by 1988 dBASE 
Developer Conference attendees. Ashton-Tate, September 1988. 





Works with Lotus database worksheets or ranges. Works 
as add-in or add-on with 1-2-3, Symphony, and worksheet- 
compatible products. Requires 20 KB as add-in. Network 
support standard. Replaces Lotus 1-2-3 Report Writer'*, and 
includes program to convert existing reports to R&R. 
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For 

Lotus 1-2-3 
and 

Symphony 

$149 


30-Day Moneyback 

To order, or for more information and 
the name of thaMaater nearest you, call; 

800-325-9035 

in Mass., call 508-366-1122. 
Conoantilc Data Systems. Inc. 

18 Lyman Stre et , Wes t fa o ro , MA 01SS1 
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equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2.5 has a solution 
for you. In faa, it’s used by over 
50,000 engineers and scientists, 
ineluding electrical, industrial, and 
mechanical engineers, physieists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts. 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat- 
ical toolbox.’’ 

And for Macintosh* 
users, we present MathCAD 2.0, 
rewritten to take foil advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
equations is pure simplicity! 

Look for MathCAD 2.5 at your 
local software dealer, or give us a 
call. For more information, a fiec 
demo disk, or upgrade informationf 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


tUIUKS 

CHOICE 


MudtU, 


After centuries of practice, 
mankind perfects engineering 
caicuiations: MathCAD. 


Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MmOK'^D 2.5 wchuUs 3-D HPGL tkuh 
import, and PcstScript output. 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula- 
tions in a way that’s ^ter, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2.5 is a dra- 
matically improved version that in- 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD.* And now you 
can print on PostScript* compatible 
printers. 

And like before, MathCAD’s live 
document interface” lets you enter 


MathCAD 

MathSoft, Inc. One Kendall Square, Cambrn^c, M A 02139 


*Ifyou purchased MathCAO 2.0 between 
5/1/89 and 6/16/89, you amgsta FREE 
upgrade to version 2. 5 (otherwise, the up- 
gr^ cost is $99. 00 utttil June 30, 1989; 
f^ierwards, the cost will be $149. 00). 


AvsuUlblc for IBM* compatibles and Macintosh computers. TM and nunu&crurer’t tradenurit or manuCkcmrcr'i registered trademark re sp ec ti vely. p£ 
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Because of this design, you need not dedi- 
cate an expansion slot to a disk controller 
card unless you opt for one of the ESDI 
units. 

The VGA Color Plus display monitor 
supplied with the System 3 1 6 provided ex- 
cellent clarity and color. The keyboard, 
made by Key Tronic Corp., is of the 101- 
key variety and very comfortable to use. 

Bundl^ with the System 316 are some 
useful utilities and diagnostic software. 
There’s a set of VGA utilities, an excellent 
and colorful tutorial, and a system support 
diskette that includes diagnostic and disk 
setup functions. Dell's Enhanced DOS 3.3 
($100) provides some additional features, 
such as a disk cache program and several 
disk management utilities. 

Dell’s documentation is well written 
and very well illustrated. It’s clear, con- 
cise, and suitable to a broad audience of 
beginners and experts alike. 

Optional software includes Dell En- 
hanced DOS 4.01 ($120), Dell Enhanced 
OS/2 1.0 ($325), and Dell Unix System 
V/386, Release 3.2 ($995). 

The System 316 was an average per- 


former in PC Labs’ benchmark tests. Par- 
ticularly noteworthy were the scores for 
our tests of hard disk performance. 

The Dell System 316 is an affordable 
high-quality entry point into 386 technol- 
ogy. With Dell’s reputation and a 1-year 
warranty that includes on-site service pro- 
vided by Xerox, it’s well worth your con- 
sideration. 


EVEREX COMPUTER SYSTEMS 

Everex Step 386is 

by Catherine D. Miller 

When you consider buying an Everex 
computer, remember that prices can be de- 
ceptive. At $2,799 for the low-down basic 
configuration, Everex’s Step 386is is one 
of the more-expensive 386SX computers 
reviewed in this roundup. But because 
Everex sells through dealers rather than di- 
rectly, the list price is quite different from 
the selling price for the system. You rtiay 
find that the actual street price will place 


the Everex Step 386is among the less- 
expensive SX computers. 

The Step 386is does give you a lot of 
machine for the money. It is based on 
Everex’s Step 286 running at 16 MHz, and 
the two machines have much in common. 
Both are available in either a standard AT- 
size case, with access to five half-height 
drive bays, or a small-footprint case (6.4 
by 17.1 by 16.5 inches, H^TO), with two 
of the three half-height bays accessible 
from the front. 

Our evaluation unit was housed in the 
small-footprint case. The front panel in- 
cludes reset and turbo switches as well as 
turbo and microprocessor speed indica- 
tors. The sector of the hard drive currently 
being accessed is also displayed on the 
front panel. A smoked plastic cover slides 
over these indicators. 

The Step 386is computer offers three 
microprocessor speeds — 5, 8, and 16 


The manual 
accompanying the 
Everex Step 386is does 
a good job of covering 
all aspects of 
operation and clearly 
outlines the steps 
to be taken to upgrade 
the system. 


MHz — but only the 5-MHz and 16-MHz 
speeds can be selected using the turbo 
switch on the front of the machine. If you 
want to select 8 MHz you must use a soft- 
ware command. 

The standard Enhanced-style lOl-key 
keyboard shipped with all Everex comput- 
ers is also included. The keys are set low 
but are adequately separated so as not to 
catrse problems when you are typing. This 
lightweight keyboard has a nice dicky 
feel. 

The parallels between the Step 286/16 
and the Step 386is extend to the system 
board, designed by Everex. Both ma- 
chines use identical motherboards. Two 
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ONE ON THE WAY: Hewlett-Packard’s HP Vectra QS/16S 




by Salvatore P. RicciantI 
If you’re a loyal customer of Hewlett- 
Packard. then you’ve often been well 
rewarded in the past. Following in that 
tradition, the new HP Vectra QS/16S 
just may be your dependable if unre- 
markable ticket into the 386 world. Be- 
cause it’s not currently available for 
purchase, we tested a version sent to us 
from across the Atlantic to give you an 
idea of what to expect. 

The QS/16S is HP’s entry-level 386 
machine. With I MB of RAM and a 
1 .2MB 5'/4-inch floppy disk drive, the 
unit costs $3,295. The first thing you’ll 
notice is the machine’s fairly small 
footprint and the familiar Vectra colors. 
The case is plain yet attractive, but the 
bright white on/off switch is likely to 
get your attention. It’s made of plastic 
and looks out of place. 

Once you open the case, you’ll find 
the rest of the power switch, a long 


plastic handle that leads into the power 
supply at the rear of the unit. At first 
glance you might think this is some- 
thing used to keep things in place dur- 
ing shipping, but in truth it’s the real 
power switch. 

The rest of the machine sports a 
quality image and some interesting de- 
sign techniques. The CPU and all sys- 
tem memory are on a board that plugs 
into a proprietary 32-bit slot in the 
motherboard. Sporting a 16-MHz Intel 
80386SX microprocessor that is 
switchable to 8 MHz, it’s compatible 
with all software that runs on a full- 
blown 80386DX .System memory con- 
sists of 100-nanosecond DRAM in an 
interleaved page-mode configuration. 
The standard machine comes with 
I MB supplied as 256-kilobit SIMMs. 

According to Hewlett-Packard engi- 
neers, putting the CPU on a card allows 
them to leverage the design of the rest 
of the unit. For example, the same 
motherboard design can be applied to a 
more capable machine using the 
80386DX chip. All that’s needed is a 
new CPU caid design. In theory HP 
could offer CPU card upgrades this 
way, although none are planned at the 
moment. 

The unit employs the Chips and 
Technologies VLSI circuit set and can 
accommodate an Intel 80387SX co- 
processor. System memory is expand- 
able to 8MB on the card using 1 -mega- 
bit SIMMs. You’ll have to replace the 
existing 256Kb SIMMs with the 1Mb 
modules in order to get the fiill 8MB. 
You can add an additional 8MB using a 
daughtercard that attaches to the CPU 





card. It, too, requires the I Mb SIMMs 
to achieve the full complement of 
RAM. At press time, a 1MB upgrade 
kit cost $650. 

The QS/16S’s AT-standard I/O bus 
resides on the motherboard and has 
plenty of room for expansion. It runs at 
8MHz and provides one 8-bit slot and 
six 16-bit slots, one of which contains 
Western Digital Corp.’s ST-506 con- 
troller card. The card is capable of sup- 
porting two hard disks and two floppy 
disk drives, although the QS/16S’s 
drive bay will accommodate only three 
half-height devices. The controller card 
includes one parallel port and one 9-pin 
serial port. A port for HP’s proprietary 
HP-HIL (Human Interface Loop) is 
standard and is located on the rear of the 
unit, near the keyboard connector. You 
can purchase a mouse that uses this port 
from HP. 

The review unit included a Seagate 
Technology ST-25 1 hard disk with an 
unformatted capacity of 40MB. a Para- 
dise Systems VGA card, and an HP 
VGA monitor. The list price for this 
configuration, including DOS, is 
$5,225. HP plans to offer higher-priced 
units later this year that employ larger 
hard disks, supporting capacities of ei- 


banks of sockets can accept either 256- 
kilobit or I-megabit DIPs for a total of 
4MB RAM. Our evaluation unit came 
equipped with 2MB of 100-nanosecond 
DRAM in 1Mb DIPs. Although this board 
doesn’t use a chip set, several VLSI chips 
are on the motheiboaid. In addition to the 
32-MHz crystal necessary for a 16-MHz 
processor, a 30-MHz crystal is mounted 
on the motherboard. A ^y-O-Vac com- 
puter clock battery keeps the time. 

Six 16-bit and two 8-bit slots sit to the 


rear of the memory banks; a 200-watt 
Liton Electronic Co. power supply sits be- 
hind the drive bays. Everex's 8^bit Magic 
I/O serial and parallel adapter card pro- 
vides the system with one serial and one 
parallel port. The card can support another 
serial pm; serial port kits are available 
ftomEverex. 

To bring 386 processing capabilities to 
the Step 386is, Everex has designed a 
daughtercard called In Step. The daughter- 
card is also available separately at a list 


price of $699, making it an easy matter for 
current owners of Everex Step 286s 
(whether 12- or 16-MHz units) to upgrade 
to 386 mulitasking capabilities. 

In Step plugs into the PGA (Pin Grid 
Atray)-!)^ 286 socket on Everex's 286 
motheibo^. (If you have an Everex Step 
286 and are considering the In Step 
daughtercard, make sure the motherboard 
has the proper socket; older Step 286 mod- 
els do not.) Surface-mounted on the top of 
this 2.5- by 5-inch card is the 8038^X 
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EDITOR’S CHOICE 


Everex Step 3861s 

Everex Computer Systems, 48431 Mtimont Or.. 
FreerrxxiL CA 94S38; (800) 356-4283. (415) 498- 
1111 , 

Ust Price: With 1 MB RAM. 1 .2MB SV4-Hich 
floppy disk drive. DOS 3.3, S2.799: with 80MB 
hard disk, monochrome monitor. S3.627; with 
EGA monitor. $4,546; with 2MB RAM. 160MB 
hard disk. 80387SX coprocessor, $6,393. 

In Short; Consistently tops in performarx:e. the 
Everex Step 386is is modeled on Everex's Step 
286/16 machine. By adding the In Step 
daughtercard to a completely unaltered Step 
286/ 1 6 motherboard . this machine offers the full 
benefits of the 386SX chip. 
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This was the fastest machine we tested on 
our Conventional Memory benchmark 
test. 

To speed things up even more, two util- 
ities are included with the basic model: 
EDISK, which creates a RAMdisk, and 
QuickSTEP. a disk caching utility. 

Our evaluation unit came equipped 
with a fast 160MB ESDI Wren hard disk 
and controUer manufactured by Control 
Data Corp. The Wren hard disk proved to 


be the fastest in our large-record DOS File 
Access test and BIOS Disk Seek tests, and 
it placed second only to the NEC Power- 
Mate SX in handling small records. A 
1 .2MB floppy disk drive from TEAC sits 
in the top drive bay. 

The dark cloud in the performance of 
our Step 386is evaluation unit was the 
graphics. Everex doesn’t offer VGA 
graphics, so the unit was shipped with 
Everex’s Micro Enhancer Deluxe EGA 
card and Evervision EGA monitor. It’s not 
surprising that this system was slow in PC 
Labs’ video benchmark tests. We are 
somewhat surprised that it wasn’t the 
slowest. After looking at all the VGA dis- 
plays, we found it difficult to get excited 
about EGA. 

The manual accompanying the Everex 
Step 386is does a good job of covering all 
aspects of operation and clearly outlines 
the steps to be taken to upgrade the system. 
It also includes a helpful glossary, table of 
contents, and index. If you’re looking for 
fast 386SX performance, look at Everex. 
Although the list price may at first seem in- 
timidating, persevere and your dealer may 
be able to offer the system at a fraction of 
the price. 


Tht Everex Step 386<s loolct familier 
because tt’t a Step 286/1 6 wtth a 386SX 
daughtercard. But dcml scofi — it's a 
speed demon that outruns iuat about 
every other PC tn this roundup. A 
monochrome system wid> 1 MB of RAM 
and an 80MB hard disk costs $3,827. 


ther 108MB or 152MB with an ESDI 
controller. 

The VGA monitor supplied with the 
test machine was of excellent quality. 
The Vectra keyboard, however, leaves 
much to be desired. It has a mu.shy feel 
and the thoroughly sculptured keys are 
difficult to get used to. I found myself 
making more than my usual share of ty- 
pos using this keyboard. One nice fea- 
ture is the ability to shut off the audible 
key click using either the keyboard or 
the system setup program. 

HP includes a package of useful util- 
ity software with all models of the 
QS/ 1 6S . There’s the HP’s terminal em- 
ulation program, a disk cache program, 
a disk volume expansion utility for par- 
titioning mass storage, and the HP ex- 
panded-memory manager for support 
of the LIM 4.0 EMS specification. 
Both DOS 3.3 ($135) and OS/2 Ver- 
sion 1 .0 ($325) are optional. 

The QS/ 1 6S proved to be an average 
performer in the PC Labs benchmark 
tests. It didn’t lead the pack, but it 
didn’t perform poorly either, and the 
use of HP's disk cache software may 
improve some of the numbers. 

In general, the HP Vectra QS/16S is 
a solid machine, fitting in well with 
Hewlett-Packard’s laid-back approach 
to PCs. But at $5,225 for the tested con- 
figuration. you're paying more for the 
HP label than you may be prepared to. ■ 
HP Vectra QS/16S. Hewlett-Packard 
Co.. 974 E. Arques Ave., P.O. Box 486, 
Sunnyvale, CA 94086; (800) 752-0900, 
(408) 973-1919. List Price: With 1MB 
RAM. 1 .2MB S’/.-inch floppy disk drive, 
$3,295; with 40MB hard disk, mono- 
chrome monitor, (X)S 3.3, $4,829; with 
VGA monitor, $5,225. 
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and a socket for the 80387SX, which was 
included in our evaluation unit. The transi- 
tion from a 286 motherboard to a 386SX is 
accomplished without sacrificing zero- 
wait-state performance. 

Is there a performance penalty for this 
type of connection? Hardly. In all our 
memory and processor benchmark tests, 
the Step 386is performed close to the head 
of the class. Only ALR’s 386SX offerings 
with the benefit of caching were able to 
beat out the Step 386is in processor tests. 
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Mitsuba 386SX 
Workstation 

by Henry Fersko-Weiss 

The Mitsuba 386SX Workstation is a com- 
puter with expansion stamped into its de- 
sign. It has eight expansion slots, five 
drive bays, five cutouts in the back frame 
for serial and parallel ports, and a spacious 
interior to make adding boards a comfort- 
able procedure. The computer is sturdy 
and well appointed in other ways as well. 

On our benchmark tests the Mitsuba 
came out among the slower machines. The 
processor, which runs at a true 16 MHz, 
handled the processor tests fairly well, es- 
pecially Floating-Point Calculation. The 
hard disk we tested ran at just under 28 mil- 
liseconds, and the memory operated at 72 
ms. At a price of $2. 145 for the base con- 
figuration, or $4,420 for a VGA system 
with 2MB RAM, a 71MB hard disk, and 
IX)S included, it falls right in the middle 
of the cost curve. 



FACT FILE 


MttMita 386SX Workstation 

Mitsuba Corp., 650 Terrace Dr., San Dimas, CA 

01773: (714)502-2866. 

List Price: With 1 MB RAM, 1 .2MB 5V4-inch 
floppy disk drive, $2,145; with 71 MB hard disk, 
monochrome monitor, DOS 3.3. $2,995; with 
VGA monitor. $3,895; with 2MB RAM. $4,420. 

In Short: The Mitsuba 386SX computer is 
extremeiy expandable. It has eight slots. or)e of 
which is a high-speed 1 6^ slot, five drive bays, 
and cutouts in the rear panel enabiirrg you to add 
ports without taking up slots. The computer's 
processor performance and Its price both fall in 
the midrange. 
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We tested the $4,420 configuration of 
the computer. It came with a board that 
provided a parallel port, a 9-pin serial port, 
a 15-pin game port, and a 25-pin serial 
port. These ports can be connected through 
the cutouts — two of which are for 9-pin 
and three for 25-pin connectors — so you 
don’t have to use a second slot for the extra 
couple of ports. The 16-bit serial/parallel 
card, which is manufactured by Mitsuba, 
also has room for two more 9-pin ports and 
one 16-pin port. 

Two other slots are occupied in this 
configuration; an 8-bit slot holds the Mit- 
suba VGA card and a 16-bit slot has the 



Data Technology Corp. floppy/hard disk 
controller. So there are five open slots: one 
8-bit, three 16-bit, and one high-speed 16- 
bit. The high-speed 16-bit slot is used for a 
memory expansion card that can have up 
to 8MB of memory. All these open slots 
make the Mitsuba a very expandable ma- 
chine. There is room here for just about 
any set of peripherals you might ever want 
to add. 

The five drive bays at the front end of 
the computer match its back-end expan- 
sion capabilities. Three of the bays are ac- 
cessible through the front panel. This lets 
you have the ideal setup: both 1 .2MB and 
1 .44MB floppy disk drives, as well as a 
streaming tape drive for backup. The two 
internal drive bays could house hard disks. 
Mitsuba offers three hard disk options in 
addition to the 7 1 MB Micropolis drive we 
had in our tested configuration. The small- 
est is a Seagate 40MB drive, which, like 
the 71MB drive, uses an ST-506/412 
MFM interface. The 150MB and 338MB 
Micropolis drives, which round out the 
hard disk options, both use the ESDI inter- 
face. 


At the heart of the computer is the Mit- 
suba-manufactured motherboard. There 
are no odd jumpers on it; the circuitry 
looks clean and orderly. And there aren’t 
any DIP switches to set. The motherboard 
can hold up to 2MB of RAM, which 
comes in two banks of 4-by-256-kilobit 
DIP chips. Another bank of l-by-256-kilo- 
bit chips is used for parity. The memory 
uses page mode, and there is .7- wait-state 
operation. The 386 chip set comes from 
Chips and Technologies. An empty socket 
on the motherboard is ready for the 
80387SX math coprocessor. 

All the expansion capability of the Mit- 
suba 386SX translates into a fairly big 
chassis. The external measurements are 
6.5 by 21 by 16.75 inches (HWD). This 
size makes the computer quite heavy — 
you definitely won’t want to move it 
around much. 

Mitsuba makes another chassis for its 
386SX computer, called the Ultra Slimline 
Workstation. It is just as deep as the model 
we looked at. but it’s only 14 inches wide 
and 2.5 inches high. To gel this low, com- 
pact profile, Mitsuba cuts the slots down to 
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Let Sideways take your printouts to new widths. 

Each day, more people turn to Sideways* for printouts of nearly 
everything that's too wide for a printer. No wonder. 

Nothing's as fast or easy And nothing makes great-looking one- 
piece printouts that go on this wide. So you get spreadsheets that 
really spread out. Pert charts that peer far into the future. All kinds 
of extra-wide printouts without staples, glue or tape. And the newest 
Sideways makes even shorter work of those wide 1-2-3* printouts. 

New Sideways version 32 runs right inside 1-2-3. 

Sideways now works as a full-lledged add-in to 1-2-3 release 2. As 
well as Symphony? So the instant you're done creating your spread- 
sheet, you're ready to print with Sideways. Wght from 
your Lotus session. Just select Sideways from your 
Lotus menu, highlight a range and print. 

Mix bold, underlined and italic type, all on the 
same page. Print through or skip over perforations. 
Add borders, change page size, adjust margins any 
way you like. And do it all from Sideways menus 
that look and act just like Lotus itself. 

Sideways leaves no text un turned. 

Spreadsheets, databases, word processors, project planners. 
Sideways is the right way to print with all your software. 

Choose from nine different typestyles from "minuscule” to 
"mammoth." Print bold, underlined or expanded-whatever your 
software can create. 

New Sideways Version 3.2 for the IBM* PC and all popular dot 
matrix printers, as well as the LaserJet Plus/Series II. Available at 
software dealers nationwide, or directly from Funk Software with 
your check, Visa or MasterCard. 

More than ever. Sideways is the only way to go. 

Special Upgrade Offer! FTJNK 

Just send us your current Sideways program disk SOFT 
along with $20. We’ll send you new Sideways ver- 
sion 3.2 right away. 



□ Please send me copies of new Sideways version 3.2 at $69.95 each. 

□ Please send me a Sideways version 3.2 upgrade kit f(H’ $20. 

My current Sideways program disk is enclo^. 

□ My check is enclosed. Charge my □ Visa □ MasterCard 


AccounI number _ 


_Cxp.date_ 


__ I 


Compny. 

Adikes_ 

cay 


1 ! To order call 1-800-822-3865, Ext 115 

I [617-497-6339 IB HA) 

L New Sideways version vtorfcs with all releasei of 1>24 as weB as other software. Add4i 

capability requires l•2•3rdease 2 or Symphony I 

Funk Software, 222 Third Street, Cambridge. MA 02142 
© 1988Funk ^ftware. The Worksheet Utilities is a trademark of Funk Software. 
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five and turns them sideways so they are 
mounted horizontally. 

The front panel of the model we tested 
has a vertical plastic strip in the middle that 
holds the reset and speed buttons as well as 
the lock. The on/off switch is on the side of 
the computer at the back end. The speed 
button looks as if it’s very weakly attached 
and could break off easily. When you push 
it to the out position, it dangles slightly 
away from the panel. When you take off 
the outer shell to get inside the computer, 
you discover that the two buttons and the 
lock are on a plastic bridge that is screwed 
into place over the two drive bays. To get 
at the bays you first have to remove this 
plastic bridge. That and the fact that the 
connecting wires hang out over the front of 
the chassis make the arrangement awk- 
ward and a little more prone to trouble. 

At the heart of 
the computer is the 
Mitsuba-manufactured 
motherboard. There 
are no odd jumpers on 
it; the circuitry looks 
ciean and orderly. 


The locking arm on the 1 .2MB floppy 
disk drive also has a weak feel to it. When 
you close the drive, which comes from 
TEAC Corp., the arm doesn’t move into 
place with a comforting click. Instead, it 
has a flat stop that makes me think you 
could easily move the atm past its intended 
position and snap it off. Since I didn’t actu- 
ally try this it may not be as weak as it 
seems. 

The AT-style keyboard is manufac- 
tured by Honeywell. The keys have little 
spring to them. I find this unsatisfying be- 
cause I moved from a manual typewriter to 
a computer. But I’m told that touch typists 
prefer the flatter feel. A DIP switch on the 
bottom of the keyboard lets you turn the 
clicking sound on or off 

The VGA monitor that came with our 
test configuration is manufactured by Mit- 
suba. The conttast, brighmess, and on/off 
dials are well placed on the lower front sur- 
face of the monitor, but unfortunately the 
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available range of contrast is small . 

Overall, the Mitsuba 386SX doesn’t 
have many standout characteristics. It is 
passably fast, but it certainly won’t shock 
anyone with its speed. Its price is on the 
low side, but again, not especially low. 
And it has some front-panel weaknesses. 
Yet the internal components are well laid 
out and seem well built. Most impressive 
of all is the expansion potential, a factor 
that may lure buyers in spite of the ma- 
chine’s failings. 


NCR CORP. 

NCR PC916SX 

by Henry Fersko-Weiss 

The NCR PC916SX is an eccentric com- 
puter. Its processor and memory ate on a 
plug-in card rather than the main mother- 
board, its video controller is piggybacked 
to the I/O controller, and it stands upright 
rather than lying flat on the desktop. It 
even comes standard with a 1.44MB 3'/2- 
inch floppy disk drive instead of the mote 
typical 1 .2MB 5'/4-inch drive. The inter- 
nal structure makes this computer easy to 
service and to upgrade. The external orien- 
tation suits its use in networks. Its price 
suits the well-to-do: at $4,995 for the base 
model and $5,694 for a VGA system, it’s 
at the top of the 386SX price scale. 

The mote a computer costs, the better 
you expect its performance to be. Unfortu- 
nately, the NCR PC916SX doesn’t follow 
this precept. To start with, its processor 
operated at 15.5 MHz rather than 16MHz, 
which is the speed of the 386SX chip. 
Then it came in at the bottom of the pack 
on the 80386 Instruction Mix test; it was 
second-worst on Floating-Point Calcula- 
tion. 

The hard-disk performance of the com- 
puter was marred by the very slowest fin- 
ish on the large-record DOS File Access 
test — although it did somewhat better on 
the small-record test and the BIOS Disk 
Seek. The video performance times were 
quite slow. On the Conventional Memory 
test, the computer was tied with several 
others in the third place from the bottom, 
while its Extended Memory test time was 
mediocre. 

NCR justifies its high price with the 
quality of its manufacture and service. The 
machine is indeed well built. NCR manu- 


factures its own motherboard — using the 
Intel 386 chip set — and its own hard disk 
controller — with a Western Digital chip 
set. NCR also manufactures its own VLSI 
chips, rather than going to a third party, 
and designs its own surface-mount tech- 
nology. The chips used in the system ate 
highly integrated — which cuts down on 
their number, resulting in a cooler system. 
None of the components the company 
buys are seconds. 

NCR provides free on-site service dur- 
ing the 1-year warranty period. And there 
ate service centers around the country for 
easy catiy-in repair once the warranty has 
expired. Whether these factors balance out 
the weak benchmark test results and the 
high price is a tough call . 

Standing upright, the NCR PC916SX 
measures 21.^ by 6.25 by 16.75 inches 
(HWD). With these dimensions it should 
sit comfortably beside your chair, under 
your desk and out of the way: it shouldn’t 
crowd your leg room if you have a stan- 
dard desk (a floor stand is available). The 
on/off switch is on the front panel, so you 
won’t have any problem teaching it. The 
system lock and a volume control knob ate 


FACT FILE 


NCR PC916SX 

NCR Corp., 1700 South Paterson Blvd.. Dayton. 

OH 45479; (513)445-7478, 

Ust PHce: With 1 MB RAM. 44MB hard disk. 

1 .44MB 3'/i-inch floppy disk dnve, DOS 3.3, 

$4,995: with VGA mofxjchrome monitor. $5,250: 
with VGA monitor. SS,^. 

In Short: The NCR PC91 6SX is a fkxx-starxting 
computer with a plug-in processor card and a 
pigg^ck VGA adapter. tt‘s very well 
con^ructed. txjt its mediocre benchmark-test 
results make its stiff list pnce lough to stomach. 
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in a compartment on the front. The front 
panel is also used to vent the system. 

From the front panel you can get at 
three of the five drive bays. The computer 
comes with a 1.44MB 3'/2-inch floppy 
disk drive and a 44MB hard disk from Ro- 
dine. The hard disk is in one of the internal 
drive bays, leaving the other two external 
bays available for a 1 .2MB 5'/4-inch flop- 
py disk drive and a tape backup unit. NCR 
offers two other hard disk options: a 70MB 
ST-506/412 MFM drive from CDC and a 
1 15MB ESDI drive from Maxtor. The 
front of the top two external drive bays is 
protected by a sliding plastic cover to keep 
dust and radiation down to a minimum. 
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Next to 

your computer, 
nothing beats 
aTaidf 
prmter. 




CM 


Central Advertising Agency 


The new h^i^speed, triple^mode DMP 300 
has advanced features for a low price. 


Think you have to compromise on 
quality with a low-cost dot-matrix 
printer for your business or home of- 
fice? Think again. The Tandy DMP 
300 has the power and flexibility you 
should demand. 

You get superior print quality from 
the 24'pin print head. Speed — up to 
270 characters per second. Crisp, letter 
quality for “electronic-typewriter” cor- 
respondence. And there’s razor-sharp 
360 X 180 resolution for producing 
precision graphics. 


Best of all, you don’t have to be an 
electronics wizard to get maximum 
results. The DMP 300 features easy- 
to-use, front-panel controls. 

Push tractors let you detach printed 
sheets without wasting blank sheets or 
forms. One-button paper park lets you 
print single sheets without having to 
remove your fanfold paper. And the 
DMP 300 is even cooperative enough 
to load and position your letterheads. 

Plus, our CSF 300 sheet feeder is 
available for high-volume work. 


Don’t settle for less — the DMP 300 is 
the perfect complement to your PC. 
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Send me more information 
on the Tandy DMP-300 

Mall to: Radio Shack, Oept. 90-A-84 
300 One Tandy Center. Fort Worth. TX 76102 


Name. 


Company . 
Address _ 

ia,_ 


. State . 


. Phone . 


m m 


-I 


landy Printers: Because there is no better valuef " 


Radio /haeli 

The Technology Store" 

A DIVISION OF TANDY CORPORATION 
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The NCR PC916SX has eight expan- 
sion slots. Two of these are filled, one with 
the processor board and one with the I/O 
board. That leaves open two 8-bit slots and 
four 16-bit slots. None of the 16-bit slots 
are high-speed. 

When you open the computer, you see 
one of the signs of NCR’s attention to qual- 
ity. On top of the drive bays are clips to 
hold the power cables and ground wires for 
extra drives. There’s also a covered plastic 
container with compartments holding 
mounting rails and screws. The system 
battery is a 6V lithium battery, another 
sign of quality. 

Because the processor for the computer 
is on an add-in card, NCR uses the same 
cabinet and backplane for its entire line of 
PCs, from an 80286 up to a full 32-bit 
80386 computer. Thus, someone who 
bought a 286 PC could purchase the 
386SX board and upgrade with a 15-min- 
ute installation process. People who buy 
the PC916SX can just as easily upgrade it 
to a frill 386 machine. 

The memory arrangement on the pro- 
cessor card is one row (but two banks) of 
80-nanosecond 4-by-256-kilobit SIMM 


chips. You can add 4MB of RAM to this 
board with a piggyback card. To reach 
16MB of RAM, or more, you would have 
to add at least one or two expansion memo- 
ry cards and take up slot space. The memo- 
ry is dynamic RAM, with no scheme for 
making it work faster; the NCR computer 
is a one-wait-state machine. But the com- 
puter comes with disk cache software 
(Smartcache) that allows it to simulate the 
performance of a zero-wait-state machine 
for some of its operations. 

The computer comes with a VGA con- 
troller as part of its standard configuration. 
The monitor, however, is extra. You can 
get a VGA monochrome monitor for $255 
or a VGA monitor for $699. The screen on 
the VGA monitor we looked at measured 
11.5 inches diagonally, which is smaller 
than the typical monitor screen. The moni- 
tor itself was smaller than most — it stood 
only 1 1 .25 inches high, and it was light- 
weight. The on/off, brightness, and con- 
trast controls are just behind the screen 
frame on the right side, which is less con- 
venient than having them on the front. 

The AT-style keyboard has a very nice 
feel to it. The keys have a good springy re- 


sponse, and the clicking sound is pleasant- 
ly muted. 

There is no question that the NCR 
PC916SX is a machine with quality manu- 
facture and good features. You have to bal- 
ance these pluses against its high cost, es- 
pecially when you consider that the base 
model’s many standard items prevent you 
from developing a moderate purchase 
strategy. When you add to this the comput-. 
er’s weak performance compared to other 
SX machines, you have to do some very 
careful thinking before you pull out your 
credit card. 


NEC INFORMATION SYSTEMS INC. 

NEC PowerMate SX 

by Henry Fersko-Weiss 

The NEC PowerMate SX is a small-foot- 
print computer with a somewhat unusual 
interior, interesting standard features, and 
good expansion facilities. But it’s a costly 
implementation of SX technology with 
comparatively weak performance. 

To begin, the computer operates at an 
average of 15.2 MHz, even though the 
386SX processor runs at 16 MHz. Only 
one other SX computer in our review 
group, the NCR PC916SX, operated be- 
low 16 MHz — ^and it ran somewhat faster. 

On our two processor benchmark tests 
the PowerMate SX came in close to the 
bottom. Its memory performance was 
even worse. On the Conventional Memory 
test it had the second-slowest average 

The NEC PowerMate SX 
is a costly 

implementation of SX 
technology. 


read/write time, and its Extended Memory 
test time was the worst among all the com- 
puters. The PowerMate SX did better with 
the video tests, coming in somewhere in 
the middle of the pack. Its hard disk proved 
to be its best asset, scoring reasonably high 
on each test; it was the fastest of all on 
small records. But on the whole, the test 
results placed the PowerMate SX near the 
bottom of the pack. 
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ASTMes33MHz,386' 

Power One StepFuraiec 


When you buy the 33 MHz, AST Premium® 
386/33, you aren't just getting the fastest 
technology available in a desktop com- 
puter. You're getting it AST style 

Which means 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed- 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait -state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more. 

As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula- 


tion, regression analysis, CAD/CAM 
and LAN file service. 

And like the rest of the AST 386 fam- 
ily, the AST Premium 386/33 is backed 
by the same 
commitment to 
quality, indus- 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don't need quite so 
much power, AST offers several high- 
performance 386 and 386SX"' systems. 
Such as the 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache 


AST 

AST 

AST 

AST 

AST Premium 

Premium 

Premium 

Premium I 

Premium 

Workstation 

386/33 

386/2S 

/386C 

386/16 

/386SX 

51.7 

394 

30.8 

23.3 

23.2 


Ltndmark Software c i. I benchmarks — a fpteralized index used to 
compare one machine to another. The hif^er the number, the better 


based 16 MHz A^ Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to AST. 
For more information, call CompuServe 
at (416) 477-8087, or use our Bulletin 
Board Service Number (714) 852-1872. 

AST. AST logo and AST Premium registered trademarks AST Rescaah, 
Inc. 80386 and 80386SX trademarks Intel Corp AQ other product 
and brand names are trademarks and register^ trademarks of their 
re^ieciive companies Copyright G 1989 AST Research, Inc. All 
rights reserved. AST markets products worldwide — In Eun^ 
and the Middle East coll 44 I 568 4350; in Japan call 81 3 818 0710; 
in the Far East cat! our Hong Kong office 852 5 806 4333: in 
Canada call 416 826-7514. 
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The Power Of Choice 
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When 30MB just won’t do... 

Seagate’s ST251 Fhmily 
of 40, 60 and 80MB drives 


If 30 megabytes just isn’t enough to satisfy 
your disc storage requirements, then Seagate’s 
525"ST251 family offers the capacity, performance 
and interface options you need for any operating 
environment. 

The cornerstone of our family is the best- 
selling ST251. Available in both 81412 and SCSI 
interfaces, with either 28 or 40 msec access 
time, this 42MB drive is perfect for demanding 
applications. 

For 50% more capacity, our ST277 features 
64MB of formatted storage, with the same access 
time options as the ST251. And for performance- 
driven, high-capacity applications, our 84MB 


ST296 has a 28 msec access time and an SCSI 
interface. 

Each drive in the famUy comes complete with 
utility software for easy installation and drive 
partitioning. You can configure the right solu- 
tion for your computer system by choosing from 
Seagate’s own line of controllers and adapters for 
the ST251 family. 

No matter which model you choose, you’ll 
receive the same high quality and reliability' that 
have made Seagate the first name in disc drives 
worldwide. For more information on the ST251 
famUy, contact your authorized Seagate Distributor, 
or call Seagate at 800-468-DISC. 


(^Seagate 

The Tirsl name in disc drives 
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NEC PowerMateSX 

NEC Infomialion Systems lr>c., 1414 
Massachusetts Ave.. Boxborough. MA01719; 

(508) 264-6000 

Ust Price: With 2MB RAM. 1 .2MB SV^nnch or 
1 .44MB 3'/^rnch floppy disk drive. DOS 3.3. 
Mtcrosott Windows 386. $2,899: wrth 42MB hard 
disk. VGA morvtor. $4.949. 80387SX 
coprocessor. $799. 

In Short: The NEC PowerMate SX offers a lot of 
quaitty for a lot of money. Unfortunately, that 
quaitty extends to construction but not to 
performarx», maKir>g the PowerMate SX a poor 
value. 

CIRCLE 603 ON READER SERVICE CARD 

A standard configuration comes with 
2MB of RAM, an ST-506/412 MFM flop- 
py/hard disk controller, a serial and a par- 
allel port, DOS 3.3, GW BASIC 3.2, and 
Microsoft Windows/386. This combina- 
tion costs $2,899. When you add in a NEC 
42MB hard disk and a VGA card and mon- 
itor, the system ends up costing $4,949, 


which makes it one of the most expensive 
SX computers we reviewed. 

The computer measures 6.3 by 16.5 by 
16.5 inches (HWD) and sports an unusual 
interior. Partly because of its compact size , 
there are only three drive bays — all acces- 
sible from the front panel. One of them 
will accept only a 3 '/ 2 -inch drive format; it 
is positioned vertically alongside the other 
two bays, which take a 5‘/4-inch format. 
The small bay can be used for a 1 .44MB 
floppy disk drive or a 3 '/ 2 -inch hard disk. 
The model we tested had a 42MB hard 
disk in this bay. Because of the 3'/2-inch 
drive’s position and smaller size, it's easy 
for you to get at the ribbon and power ca- 
bles that link it to the Western Digital con- 
troller. 

On the other side of the 5 '/ 4 -inch drive 
bays is a small board bolted to a metal 
bridge coming off the top frame of the 
bays. This little board holds the 80386SX 
chip and has a socket for the 80387SX 
math coprocessor. 

To the side of the drive bays are the 


LED lights. In addition to the power and 
hard disk lights, there is a light indicating 
when the machine is operating at 16 MHz. 
The on/off switch is on the right side to- 
ward the rear. 

There ate six slots in the computer four 
regular 16-bit slots, one proprietary high- 
speed 16-bit slot, and one 8-bit slot. The 
high-speed slot is dedicated to an expan- 
sion board that can hold up to 1 0MB of 
high-speed memory. The system can have 
a total of 16MB of RAM. The 2MB of 
memory on the motherboard comes in 80- 
nanosecond 1 -megabit SIMM chips. The 
memory scheme is four-way interleaving; 
the computer operates at 0.6 wait states. 
You can designate up to 1MB of memory 
for disk caching through Microsoft Win- 
dows! 386, which helps with the operation- 
al efficiency of the system. 

The motherboard for the computer is 
manufactured by NEC and has VLSI chips 
on it, also manufactured by NEC. This 
control over the heart of the computer lets 
NEC maintain a high standard of quality. 
In addition to the PowerMate SX, NEC 
ptrxluces a PowerMate Portable SX with a 
gas plasma display (see the sidebar 
“386SX Power that Comes in a Lunch- 
box"). 

The AT-style keyboard is just slightly 
bigger than similar keyboards; it’s 19inch- 
es wide and 8.5 inches deep. The keys 
have a nice spring to them, as does the 
Spacebar, and the clicking sound is neither 
too loud nor too muted. 

NEC offers two monitors. The VGA 
monitor we received with our test system, 
the Multisync II, has a screen that mea- 
sures 13.25 inches on the diagonal. It's ca- 
pable of an 8(X) by 560 resolution. The 
monitor’s on/off switch and brightness and 
contrast controls are on the front, just un- 
der the screen frame. I found the range of 
the brighmess control somewhat limited. 
Alongside these controls is a pull-down 
door revealing vertical and horizontal con- 
trols as well as switches for the text col- 
or — you can choose white, amber, or 
green. The other monitor choice is the 
Multisync XL, which has a 2()-inch screen 
and goes up to a 1 ,024 by 768 resolution. 

The PowerMate SX is a high-quality 
computer with welcome expansion facili- 
ties, and it comes with EXDS 3.3 and Win- 
dows! 386 as part of the standard configura- 
tion. These characteristics would be 
enticing if tbe price were lower or the per- 
formance much better. But as things ate, 
this SX computer seems overpriced for 
what it delivers. 
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386SX POWER THAT COMES IN A LUNCHBOX 


Not all the new 
386SX computers 
are bound to your 
desktop. If you’re 
looking for a 
luggable, NEC has 
the only entry 
currently on the market. 


by John Dickinson 

NEC’s new 80386SX-powered Power- 
Mate Portable SX inspires ambiva- 
lence. It’s neither 386 fish nor 286 fowl 
in the PC performance arena. And. like 
all AC-only lunchpail-style portables, it 
isn’t really a desktop PC, and it isn’t so 
portable that you can use it in an air- 
plane or on your lap in a park. Its 
$6,595 price puts it squarely between 
286- and 386-powered transportable 
PCs. See what I mean? The PowerMate 
Portable SX may be the first entry in an 
entirely new class of PC, 386SX porta- 
bles, but it’s hard to know whether to 
laud it or pair it. 

Nevertheless, it’s an interesting 
transportable PC because it’s powered 
by Intel’s 16-/32-bit 80386SX chip— 
the cenUal point of this roundup — ^and 
because that orange-colored, low-con- 
trast. gas-plasma display is driven by a 
Paradise Systems VGA chip, which 
yields crisp, high-resolution graphics. 
It even has decent gray scaling for a 
plasma display. The combination 
makes Microsoft Windows/386 a 
smooth, reasonably affordable portable 
multitasking graphics system, and the 
PowerMate Portable SX will do well 
with OS/2 and fhesentation Manager 
when NEC gets around to shipping Re- 
lease I . I . 

The performance statistics are not at 


all startling and lie squarely between 
12-MHz 286-powered portables and 
their full-blown, 20-MHz, 386- 
powered brethren. For example, the 
NEC buzzes through the PC Labs 
80286 Instmction Mix benchmark test 
in 5.0 seconds, while Compaq’s 286- 
powered Portable III takes 6.04 sec- 
onds and the Portable 386 3.29 sec- 
onds. Other statistics read about the 
same, although the gas-plasma VGA 
screen is faster than the competition, as 
is the 42MB 24-millisecond hard disk. 

Luggability is not great. Weighing 
in at a healthy 21 14 pounds, the Power- 
Mate SX’s saving grace is a huge, well- 
designed, and padded handle that 
makes it easy to pick up and carry. Un- 
fortunately, the handle doesn’t make 
the Portable SX any lighter. Nor does 
the optional oversized, overweight, 
padd^ case, which is only handy if 
you’re planning on being in the rain a 
lot or want to carry lots of manuals and 
accessories, such as mice or hand scan- 
ners. 

On the other hand, the PowerMate 
SX keyboard folds nicely in and over 
the screen for carrying, and the coiled 
cord lets you position it to your liking. 
At 12 by 16 by 8 inches (HWD), this 
unit is not as small as Compaq Comput- 
er Corp. or Dolch Computer Systems 
transportables, but the PowerMate SX 
is easy to handle, and the tiltable screen 
is nearly full-sized (at lO'/i inches diag- 
onal) and has a normal aspect ratio. 

Tlie new NEC also has three full- 
length 16-bit slots that are easy to reach 
through a hatch in the top of the unit’s 
cabinet. Three is plenty for this trans- 
portable, becau.se it comes with a serial 
port, a parallel port, and the VGA sys- 
tem already on the motherboard. In- 
stalling options is a snap, and it took 
less time to install Logitech’s new bus 
mouse than it would in any desktop PC. 

Also on the motherboard is a stan- 
dard 2MB of 80-nanosecond RAM. 
The RAM is on its own bus and can be 
supplemented by NEC-manufactured 
daughterboards in 2MB increments for 
a total of up to 10MB. Prices for the ex- 
tra memory start at $ 1 ,495 for the 2MB 



daughterboard. The least-expensive 
10MB configuration requires a 4MB 
daughterboard and a 4MB attachment 
board for a total cost of $5,790. Other 
NEC-supplied options include an 
80387SX math coprocessor and a 
1 ,200-bit-per-second internal modem 
card. 

You can attach any VGA or compat- 
ible multiscarming monitor to a stan- 
dard analog connector if you plan to use 
the PowerMate SX at your home base 
for a while. While you’re home, you 
can also attach a standard lOI-key key- 
board and type with a bit more comfort 
than the rattly NEC-supplied portable 
keyboard affords. 

So what’s the point of the Power- 
Mate Portable SX? It gives you porta- 
ble 386 power at a price tight between 
286-powered and full-scale 386- 
powered portables. In other wotrls, its 
function in the luggable PC market par- 
allels its function in the desktop 386SX 
market. We’re still waiting for the first 
battery-operated SX laptop to prove 
the point of the 386SX’s low-power, 
compact-sized CMOS flat-pack tech- 
nology. But in the meantime, the 
PowerMate Portable SX will give you 
well-built, 386SX-powered luggable 
computing. ■ 


John Dickinson is PC Magazine's exec- 
utive editor of West Coast operations. 



NEC PovmkMe PoitMila SX. NEC 

Intormation Systems Inc., 1414 
Massachusetts Ave., Boxborough, MA 
01719-9988; (508) 264-8000. Ust Price: 
With 2MB RAM. 42MB hard disk, $6,595. 
2MB RAM upgrade. $1 .495; 80387SX 
coprocessor. $799; 1 .200*t)it-per*second 
internal rnodem, $395. 
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Installing NetWare Is as Easy as 
Taking a Drive Out of a Box . . . 


Novell’s First Choice. Novell chose CORE to be the 
first disk drive manufacturer to pre-load NetWare on its 
high-performance 90 to 650 MB drives. CORE and 
Novell engineers work together to ensure the optimal 
performance and compatibility of your network. 

Easy Installation. Pre-loaded NetWare simplifies 
network installation. You install one diskette instead of 
the usual 38, and there’s no need to run COMPSURF. 
Get your LAN operational in hours, not days. 


also buy 386 file sen/ers and LAN subsystems with 
pre-loaded NetWare. Then complete your network with 
our workstations, tape backup systems, and AT-bus or 
MCA controllers. 

Famous CORE Reliability. CORE’S reputation for 
quality and reliability is backed up by an unprecedented 
3-year drive warranty and 50,000-hour MTBF. Rest 
assured that your network will run smoothly with mini- 
mized down time. 


One-Stop Shopping and Support. 
Now you can enjoy one-stop 
shopping for high-performance 
networking hardware and NetWare 
software solutions. We also give 
you full technical support for both 
Novell NetWare and CORE 
hardware through our National 
Support Center. 

Novell Approved Hardware. In 

addition to hard disk drives, you can 



For more information, call CORE today. 


Northeast Region: 
201/348 - 3330 


Central Region: 
312 / 439-0511 


Southern Region: 
407/997 - 6055 


Western Region: 
213 / 312-8130 


International Sales: Fax: 

407/997 - 6044 407/997 - 6009 


CORE 

INTERNATIONAL 
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SPEAR TECHNOLOGY INC. 

Spear 386/16SX 

by Henry Fersko-Weiss 

The Spear 386/I6SX computer comes in 
just about any configuration you could ask 
for. at a price that makes it one of the best 
buys around. The standard, stripped-down 
configuration is only $1,659, and with 
VGA graphics and a 44MB hard disk it 
costs only $2,899. Add to this the good 
processor performance, plus on-site ser- 
vice for only $45, and you have a very at- 
tractive system. 

The Spear’s case is somewhat smaller 
than a traditional IBM AT. It measures 
only 6.25 by 17 by 16.5 inches (HWD). 
The front panel allows access to two of the 
three half-height drive bays, all stacked on 
the right side. You can get a large-chassis 
model of the computer — for $30 
more — with five drive bays. That model 
plumps out to 21 .2 inches wide and stands 
almost half an inch taller than the standard 
version. Right next to the drive bays on the 
front is a pull-down door that protects the 
reset and speaker on/off buttons. Having 
the reset button in a covered compartment 
is a good idea — you can’t hit it by acci- 
dent. On the other side of this compart- 
ment is the lock and the LED lights. The 
bottom of the panel is used to vent the sys- 
tem’s innards. 

There isn’t much excess room inside 
the Spear because of its compact design. 
The ribbon cables connecting the hard and 
floppy disk drives to the controller are 
stuffed in between the drive bays and the 
200-watt power supply. In the model we 
tested, the controller, from Scientific Mi- 
cro Systems, used an ST-506/412 MFM 
interface. The hard disk was from Toshiba 
and formatted to 44.7MB with a 23-milli- 
second random access time. The hard disk 
choices are hardly limiting; they range 
from 20MB all the way up to a 600MB 
ESDI drive. The hard disk we tested cost 
$470, while a 160MB Micropolis costs 
$ 1 ,667 with the controller and the 600MB 
Maxtor costs $3,600 with the controller. 

The basic configuration for the Spear 
doesn’t include a hard disk, although it 
does include an MFM floppy/hard disk 
controller with 1:1 interleave. Also absent 
are a video controller and a monitor. For 
the $1 ,659 you get 1MB of RAM, a 
1 .2MB 5'/4-inch floppy disk drive, a serial 
and a parallel port, an Enhanced-style key- 
board. and a clock/calendar. The proces- 



sor runs at 16 MHz or 8 MHz, controlled 
by pressing Ctrl-Alt along with either the 
numeric Plus or Minus key. The keyboard 
has a somewhat flat, unresponsive feel; it 
makes very little sound when you type. 

The Spear comes with eight expansion 
slots. Two are 8-bit, four are 16-bit, and 
two are high-speed, proprietary 16-bit 
slots. The high-speed slots can be used for 
8MB memory expansion carxis that will 
bring the total memory of the system up to 
18MB including the 2MB of RAM on the 
motherboard. Since the high-speed memo- 
ry cards run at 16 MHz like the processor, 
they have zero wait states. The mother- 
board RAM is arranged in two banks of 4- 
by-256-kilobit DIP chips that run at 80 
nanoseconds with zero wait states as well. 
Another bank of 1 -by-256-kilobit chips are 
there for parity. The Spear uses a page- 
mode memory scheme. 

The motherboard used by Spear is a 
proprietary design by Everex. It uses one 
VLSI for the basic system logic. The 
80386SX processor is a square chip about 
the size of a thumbnail. The rest of the 
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Spear 366 16SX 

Spear Technology IrK., 710A Landwehr Rd.. 
Northbrook. IL 60062; (3 12) 480-7300. 

List Price: With 1 MB RAM. 1 .2MB 5V4-inch 
floppy disk dhve. Si .659: with 44MB hard disk, 
monochrome monitor. DOS 3.3. S2.343; with 
VGA monitor. $2,899. 

In Short: The Spear 386 1 6SX is very 
competitive priced and comes configured just 
about any way you want, with hard disk optiorts 
up to 600MB. It's highly expandable and sports 
better-than-average processor performance. An 
overall smart buy. 
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board is populated with discrete logic 
chips, not too spread out because of the 
smaller footprint of the machine. A socket 
for the 80387SX math coprocessor resides 
in the middle of the board next to the pro- 
cessor. 

Graphics is another matter of choice for 
the buyer. You can get a monochrome 
monitor for $79 or just about any other 
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Hand-held computer, that is. 

In t(xiay’s fiercely competitive business climate, you can get a big edge over 
someone using a laptop or regular PC. 

A Datacomputer'" gives you the ability to diagnose problems, place orders, 
evaluate competitive information, and get immediate access to home-office data 
no matter where you are. 

In fact, wherever you go you’re not just one person. You’re a whole company. 
And it really doesn’t matter whether you’re in sales, service, claims, research, 
whatever. Anywhere you wish you had a PC you can have a Datacomputer. 
Think of it as a PC that goes wherever you go. 

So imagine all tlie places you’d like to have the power of a PC. 

You may be surprised how much you’ll like having your hand held. 


i ^ Nationcd Dafcicomputer'" 

The Whole World in Your Hand. 
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THIS IS WHAT HAP 
lET OUR CUSTOMERS 


i; jt jj This is not exactly your typical dot 
] ^ ^ matrix printer. But then, the ALPS 
itSSfli Allegro 24 wasn’t built in typical dot 
kimi ' matrix printer fashion. 

It’s the result of a highly sophisti- 
cated new design process, never 
before attempted by any other 
printer company. We call it 
“Giving the Customers What 
They Want’.’ 

You told us you wanted a 

PC Magaiin* Editor's Choice Award, 10/31/88. 





rugged 24-pin printer for under $500. Which 
the Allegro 24 is. You wanted it to chum out 
page after page of crisp, letter-quality output. 
Which it does. And you wanted it with easy- 
to-use front panel controls. Which, of 
course, it has. 

Then you insisted that it be 
jam-proof. Which explains this 
printer’s uncharacteristic profile. 
You see, it has no platen. Just 
a unique flatbed design for a 
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PENED WHEN WE 
DESIGN A PRINTER. 

paper path that’s straight, direct and virtually 
unjammable. 

As if that weren’t enough, you asked for— 
and got— features like “paper parking’,’ for 
automatic switching from fan-fold to single 
sheet feed. Four resident type fonts. And 
full compatibility with most all the PCs and 
software you already have. 

For a free demonstration of the printer 
you’ve always wanted, see your local ALPS 
dealer. Or direct your questions, comments 
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and brilliant ideas to us at 800-828-ALPS. 
In California, 800-257-7872. 

And help us design our next printer. 

ALPS 

AMERICA 
Built by popular demand. 

AUegm24 is a tradrmark of ALPS EUcIric Co., Lid. C 1988. ALPS Amrrira. 
)ERSERVICECARD 



Avoid the ins and outs 
of other software packages. 


Tbday's manager has to jug^e dozens of different 
tasks. But dealing with the ins and outs of different soft- 
ware packages shouldn't have to be one of them. 

Now there's FVamework ill,"' the one program that 
does everything a manager needs to do. 

Framework ill is a ti^tly linked set of the six most 
often-used functions you'll find on a computer: word pro- 
cessing, spreadsheet, database, outlining, graphics, and 
communications. 

You use the same easy-to-learn interface 
for all of them. So you can concentrate on 
managing your business. Instead of manag- 
ing your software. 

For example, you can interrupt word pro- 
cessing to log on to a mainframe: get needed 
data: jump into a spreadsheet: use the data to 
create a graph: import a file from dBASE® products, 
Lotus 1-2-3® or WordPerfect®; and insert it into your docu- 
ment. Without ever leaving the program. It's that simple. 

And you won't have any trouble keeping track of it all, 
because Ftamework 111 lets you open as many windows 
as you'd like to— simultaneously. 

There's even a version for local-area networks. FYame- 
work 111 LAN simplifies the job of coordinating your 
workgroup. You can use its built-in electronic mail to 




circulate memos. Or create 
complex documents that 
require input from several 
people. 

What does It all add up to? 
A product that offers a more 
efficient way to oiganize your 
ihou^ts, analyze your informa- 
tion, and communicate your 
Would you rather carry deciSionS. 

around six programs, or one? i xl. i i. 

Which IS. when you think about 
it, a more efficient way to manage your business. 

Free Video. 

To get the complete picture of what Framework III 
can do, just call 1-800-4^-4329,* ext. 3044, and we'll 
rush you a free videotape 
that explains it all. 

FVamework III. It's all the 
software you'll ever need. 

a4 ASHTONTATE' 

*lnCok>rado. can (303) 799^90a axt. 3044. Trademark/ 

Owner: Framework III. dBASE. Ashlorv-lto. AshtorvTale 
logo/Ashton-late Corporation; Lotus 1>2-3fLotus 
D^iopment Corporation; WOrdPerlect/WordPerfecl 
Corporation. E'lP^Ashtorvl^te Corporation. 

All Rights Reserved. 
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WHAT’S NEW IN PC LABS BENCHMARK SERIES, RELEASE 5.0 


The newest version of our industry-standard PC Labs 
Benchmark Tests offers an SAA-like interface and graphs galore. 


by Salvatore P. RIcciardi 
We're not contenl to resi on our 
laurels, null's why we're pleusetl 

10 announee the newest release 
of PC Labs' iiulusliy-slandarit 
benchmark tests. PC Labs 
Benchmark Series. Release .s.O. 
incorporates more new features 
than any previous release. 

The first thing you'll notice 
is our all-new SAA-like user 
interface. miKlelcil after IBM's 
Systems Application Architec- 
ture. We've incorporated many 
of the features made familiar 
by Mit ntsofi WifuUnvs, the 
().S/2 Pa-senlalion Manager, and 
applications such as Miemsofi 

11 Vu k.v. For example, you can 
activate menu choices by se- 
lecting from pull-down menus 
using either the keyboard or a 
mouse. And you can choose 
your IxTiKhmark tests fntm dialog 
boxes employing checklists and 
push-buttons. 

Next, you'll I'uxI that in Release 
.“i.O all of the benchmark tests 
compare the results for the 
machine being tested w ith those 
of two other standard machines. 

.And we've increased our use of 
bar chans to enhance the pres- 
entation. Whereas previously 
only the processor tests were 
graphed. Release .‘i.O uses bar 
charts lor nearly all of the lest 
results. 

The machines u.sed for comparison 
arc still chosen automatically, but in 
keeping with advances in the state of the 
art. we've chosen a different high-end 
machine against which lo compare. If 
the prix.essorolThe machine being tested 
is an Intel KO.^Xb, the standard compari- 
son machines are now the 2.S-MII/ IBM 
PS/2 Miklel 7()-A2l and the «-MH/ IBM 
AT. Otherwise the standard comparison 
machines are the 8-MH/ IBM AT and 
the4.77-MH/ IBM XT. 

With Release .‘i.O you can save your 
PC's lest results lo a disk file. And a 
simple menu choice lets you enter a 
short description of the machine being 


Floating-Point Calculation re- 
sults are faster with Release 
-X.O. But for the most part— and 
es|vcially w ith the tests of pixK - 
cssor performance, which are 
the core of our benchmark lest 
seriev- Lite dilfcieiK'es aa' minor. 

.A fast machine in pres ious re- 
leases remains a fast machine 
in 5.0. 

Some of our old tests 
haven't made the cut lo our 
IK'W l(x)k. l-or insliuK'e. our VCiA 
hardwaa' compatibility lest and 
(Hir F-G^VVGA quality lest wea’ 
not converted in time for Re- 
lease 5.0; they continue to sport 
their old familiar Spartan liKik. 
You can liKik forw ard lo a fresh 
face on both of these in an up- 
coming release. 

VOTRSFORTHK.ASKlNf; 

There are two avenues to fol- 
low if you'd like lo obtain a 
copy of the new benchmark 
tests on-disk, llirough the mail, 
send your name, title, company, 
adda’ss. ;md phoiK lo !’(. ' Miigu- 
zinc. PC Labs Benchmark Test 
Registration. One Park Ave.. 
New York. NY l(KII6. 

To access the tests on PC 
MagNel. type CiO U'llLFO 
<r;nler>. LIB.5<F.nler>. BRO 
BF.NCH5.LXF.<Fjilet>. ;uk1 you 
will see a description of the 
file. .At the end of the file de- 
scription, you'll see the prompt "Dispo- 
sition." to which you aply IX)W<linter> 
lo download the file. While in Lib } you 
can access a short dikumenlation 
file. BFNCII5.1X)C. Type BRO BF;NCI15 
.DOC<F.nter> lo read a ilescription of 
the file, and IX)W<l-nler> at the "Dis- 
position" prompt lo download it. 

Release 5.0 represents a major effort 
on our pan to upgraile our technology. 
Asalways. we re res|X)nding tochange. 
And we're already planning new releases 
and enhancements — a furthering of our 
commitment lo finding out which ma- 
chines are the market's stars. Lixik for 
them in the months to come. 


PC Labs Benchmark Senes. Release 5.0. has an SAA-type user interface 
that provides pull-down menus and pop-up dialog boxes for lest selections. 


Results are displayed in an expanded numerical format with larger bar 
graphs. Graphed comparisons against standard machines are now 
displayed for all benchmark tests 

lesletl. The file wrillen is an ASCII tile, 
so you can use many other programs to 
analyze the results. 

COMTM ITY OF RKSl L TS 
Because ofsome changes we've niailcio 
enhance the benchmark tests, the results 
obtained frotn this release should not be 
compiiretl with those obiaitKxl Iran foniKT 
releases. We’ve tightened up the code in 
some places, shifted it about in others, 
and made efforts to improve the tests' 
reliability. In some instances, advances 
in compiler technology have resulted in 
improved tests — and new' numbers. 

For example, you’ll notice that the 
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WOftST 


107.78 


BENCHMARK TESTS: STANDARD BENCHMARK MACHINES 


achieved with PC Labs 
Benchmark Series Release 5.0 are no 
longer directly comparable to results .. 
rrotnilelease 4.2. But both versions tell I 


ralat^etbi 


of how tested 


pt products perform in relation to benchmark 
K machines. To help reestablish the 

comparative framework, here’s a samplinp 
of how landmark machines fare when 
tested with the new benchmark tests 


The Instruction Mix benchmark test 
times a series of tasks specific to the 
8086. 80286, or 80386 chip. Since 
this test shows how the CPU 
operates in the context of the bus. 
processor, system memory, and 
motherboard architecture, a faster 
time means better overall computer 
performance. 


2.19 


Floating-Point Calculation Without Coprocessor 


The Floating-Point Calculation 
Without Coprocessor benchmark tooo . 
lest sets up a fioating>point 
emulation program In RAM and then 75.0 , 
exercises the processor arxl tests 

RAM access speeds during floating- 50.0 4 

point calculations. 

25.0 


Elapsed Time (seconds) 


Conventional Memory 


Elapsed Time (seconds) 


The Conventional Memory 
benchmark test measures the read/ 
write speed of the first 640K of 
memory. Slower relative times can 
indicate the presence of memory 
wait states or memory chips rated 
at slower access speeds. 










I 

I r 

1 l-T 




6-37 

1.43 

0.82 

0.5 

- IVWft ■ 


The DOS File Access (Small 
Records) benchmark test times disk 1 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed. The test is 
performed without software disk 
caching. Fast times are advantageous 
for programs that work with many 
short segments of data. 


DOS File Access (Small Records) 


Elapsed Time (seconds) 
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The DOS Fite Accees (Lerge Recorde) 
benchmark lest times disk throu9hput as a 
result ol mechanical disk drive speed, hard 
disk controller tunction. and bus speed. This 
lest minimues the effect of smaM hardware 
caches on disk subsystem performance. It is 
performed without software disk caching. 
Fast times are advantageous whert large 
files are loaded. 


BIOS Disk Seek 


The BIOS Disk Seek benchmark test 
measures mechanical track'io-lrack disk 
drive access times. Fast times are helpful 
wrth programs such as databases, wt^ 
often store and must later find data in 
many separate places on a drive. 






Elapsed Time (milliseconds) 












.X 







Relative Times v ^ 
(8-MHz IBM PC AT - 100) 


BENCHMARK TESTS: COMPOSITE VIEW 


The numbers may be slightly diffeient, but the 
story remains the same for this selection of 
previously reviewed computers, tested here 
under Release 5.0 of the PC Labe Benchmark 
Series. Speed is the ultimate goal for the )umpa 
from 4.77 MHz to 25 MHz (arid beyond), but 
increases In computing sp^ are not linear . 
across all segments of the te ' ' 

IBM has accelerated the 
limes from a crawl at 33.01 seconds 
to faster tiian a speeding bullet at 2. 
on Its latest 2544Hz PS/2 Model 70-i 
However, the data throughput rates 
in the large and small-reco^ reetdts! 
despite more-than-modest 
pnysicai speeo or nara qhk spsr 
transfer speed simply hasn't kipi 
due to the phystcal limitations of currel? 
disk technology, much of the blame for li 
data can be pinrted on the oid AT bus 
architecture, which is jammed at 6 MHz for 
compatibility with older boards and software. 

Mcro Channel architecture may or may not 
be ttie ultimate solution, but moving large 
quantities of data is certainty faster for the IBM 
Models 50Z and A21 without the impediment of 
compatibility. The crucial point from the 
perspective of an improved testing suite is that 
the newest version our benchmark tests 
communicates this unfolding story of a maturing 
computer tec^mology with ever-greater clarity 
and pinpoint accuracy. 


500 


400 


300 


200 
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BENCHMARK TESTS: 80386SX-BASED COMPUTERS 


When ranked against a sampling of 1 e-MHz 
80286 and 80386 computers, 386SX PCs 
form a cluster that fills in the gap between 
286 and 386 performance. Only the Everex 


Step 386is and ALR’s VIP SX386 and FlexCache 
SX386Z perform right along with the 16-MHz 
386s against which they should be competing. 


PROCESSOR AND MEMORY 


80386 Instruction Mix 


Elapsed Time (seconds) 


WORST 


n 


The 80366 Instruction Mix 
benchmark test times a series of 
tasks specific to the 80386 chip. 
Since this test shows how the 
CPU operates in the context of 
the bus. processor, system 
memory, and motherboard archi- 
tecture, a faster time means better 
overall computer performance. 


4.94 4.57 4.48 4.4 4.39 4.38 425 424 423 4.23 422 4.06 3.92 3.92 


Floating-Point Caiculation Without Coprocessor 


Elapsed Time (seconds) 


The Roating-Point Calculation 
Without Coprocessor benchmark 
test sets up a floating-point 
emulation program in RAM arnf 
then exercises the processor 
and tests RAM access speeds 
during floating-point calculations. 


10.0 . 


7.5 _ 
5,0 _ 
25 _ 
0 


iimniiF 

M ll il M w 1111 : 


8.95 8.46 9.67 8.46 8.06 8.02 8.02 7.75 7.74 8.07 7.74 7.09 6.76 6.81 


Conventional Memory 


Elapsed Time (seconds) 



WORST 


The Conventional Memory 
benchmark test measures the 
read/write speed of the first 
640K of memory. Slower relative 
times can indicate the presence 
of memory wait states or memory 
chips rated at slower access 
speeds. 




0.72 0.77 0.83 0.72 0.72 0.72 0.69 0.66 0.66 0.60 0.es>» 


MK BENCHMARK TESTS 




DOS File Access (Small Records) 


Elapsed Time (seconds) 


The DOS File Access (Small 
Records) benchmark test times 
disk throughput as a result of 
mechanical disk drive speed, 
hard disk controller function, and 
bus speed. The test is 
performed without software disk 
caching. Fast times are advan- 
tageous for programs that work with 
many short seg ments of data. 


20.0 _ 


63.43 54.16 64.04 58.34 68.31 67.56 68.65 65.86 67.83 62.34 69.04 57.46 67.56 67.77 
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doesn’t have to become 

jsoiete. Tou can protect yesterday’s investment. Work 
with today’s more powerful programs. Be ready for the 
future. Now there is the Mitsubishi’ MP386s with a 
16 MHz, ■386SX'" processor and 2 MB RAM standard. 

The MP386s works with existing PC programs and 
)ansion cards, new multi-tasking and multi-user environments 
I emerging 386 software, 

^ 'fou can receive a free poster of “The Persistence Of 
tfiory-’ by Salvador Dali by seeing the MP386s demonstrated 
at )¥>ur nearest Mitsubishi dealer.'Call 1-800-556-1234, ext. 25' 
in th^US-and Canada (in California 1-800-441-2345, ext. 25). 

^ ' The Mitsubishi MP386s. Now, past is present and 

the future is easier to define. - - 


MIT 

ELEC 




. Mit5ubshfE1eccronicsAmef1e».)r>C.. Information Synerns Division. 991 Knox Sc^ Torrance. CA 90502 
Mitsubishi Electric Sates CanadS, be, 8885 Woo(fc<ne Ave, Markham, Ontario L3R SGI 
> 1989 Mteubii^£tectro^$ America, be. Mitsubishi is a rejiscered tradepwk of Krtsubisht EtecoSc Corp, Ibkyo. 386SX is a trademark of btelCorp. 
^ ' "" ^CLE 368 ON'READEB SERVICE CARO 
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The DOS File Access (Large 
Records) benchmark test times disk 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed. This test 
minimizes the effect of small hardware 
caches on disk subsystem perfor- 
mance. It is performed without software 
disk caching. Fast times are advan- 
tageous when large files are loaded. 


WORST 


BENCHMARK TESTS: 80386SX-BASED COMPUTERS 


DOS File Access (Large Records) 


Elapsed Time (seconds) 


Elapsed Time (milliseconds) 



I — I 



1 




T 
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The BIOS Disk Seek benchmark 


test measures mechanical track-to- 
track disk drive access times. Fast 
times are helpful with programs 
such as databases, which often 
store arid must later find data in many 
separate places on a drive. 


in 



25.76 24.44 24.77 24.24 29.17 25.98 29.4 22.68 27.9 25.723.01 17.09 26.09 26.03 









PROCESSOR. MEMORY, AND DISK BENCHMARK TESTS: COMPOSITE VIEW 


Although technologically superior to their 
80286 ancestors, the first crop of 80386SX 
machines hardly performed v^h the gusto of 
their 16-MHz 80386 counterparts. Only the 
Everex Step 3861s and the two offerings from 
ALR— the breadbox ALR VIP SX386 and the 
ALR FlexCache SX386Z— managed to 
invade 80366 territory, with numbers that 
would have placed them among the top half 
of the 16-MHz 80386 computers PC Labs 
tested for our 386 blockbuster Issue (May 30, 
1989). 

The bu>( of the 386SX machines fell 
squarely between 286 and 386 ratings: the 
only straggler was the NCR PC916SX. which 
r dropped well back Into the realm of 1 6-MHz 
f 80286 performance levels. Although 386SX 
■ machines have been touted as providliig 386 
perfonnance at 286 prices, currently price 
and perfonnance alike have been falling . " 
between these two standards. 


- 100 ) 


RMatlva 
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ae&B 


iCn PC MAGAZINE AUGUST 19B9 









NcfwAWhole New Class Of Users 
Can Create Their Own Database i^j^cations. 


One North Awm». Burlinitkin. MA ODtO:<. 617-229-2924 
PCM02 


If you’re not a programmer, 
you can do more with Alpha 
Four” than with dBASE IV,” 
Paradox,* DataBase,* Q&A7 or 
any other database program - 
guaranteed or your money back. 

That's because Alpha F^our 
is a fully relational database 
designed for people who need 
the power to create their own 
database solutions-without 
having to do any programming. 
With Alpha Four, creating ap- 
plications is as easy as filling in 
an outline. 

Alpha Four gives you a re- 
fwrt writer (the most sophis- 
ticated ever deveioped for 
the PC), custom forms, data 
validation, data lookups, mail 
labels, form letters, custom 
menus, and more. Plus, Alpha 
Four uses dBASE* files directly. 
So now you’ll have the power 
to singlehandedly bring order 
to inventory control, invoicing, 
customer tracking, and per- 
sonnel management. With over 
100 Fortune 500 companies 
committed to our products, 
you can't go wrong. 

So caU 800-451-1018 for an 
evaluation copy or the name of 
your nearest dealer. (In Massa- 
chusetts, 800-462-2016.) 

And start taking thin^ into 
your own hands. 

The Folly Relational 
Database for Non-Progranuners. 


.ALPHA 

I SCIFTVSARR CXIRFNIR.MION 




Choose this, 


Everyone’s computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing enwronments are being used 
today. 

^ile this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversify. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. NoveD’s NetWare® 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainfinme host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


© 1988 Novell Inc, World Heodquorters, 1 22 East 1700 Soolh, Provo, Utah 84401 |801 1379-5900 



and you can choose all of these 


ftmctionality and system reliability available. 
Plus you get the power to transparently con- 
nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 
networking power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 


M N O V E L L 


For netwoih solutions, 
you should be seeing red. 
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BENCHMARK TESTS: 80386SX-BASED COMPUTERS 


. . .fV; ■ 


r^yiDEO BENCHMARK TESTS 


Direct to Screen 


The Direct to Screen benchmark test 
Indicates the speed of the video 
adapter memory. Good scores 
indicate that information can get to 
the screen quickly, particularly for 
programs that avoid the computer's 
BIOS and go directly to the screen. 




6.0 . 
4.5 . 


Elapsed Time (seconds) 


WORST 


3,0 _ 
1.5 _ 

0 


1 



■ y 


4^ 2.75 2.03 2.91 5.05 5.21 



3.18 2.36 5.49 5.27 ’2.2. 22 


1 Video BIOS Routine Without Scrolling 

Elapsed Time (seconds) { 

The Video BIOS Routine Without 

UUrtDOT 



Scrolling benchmark test measures 
how quickly the BIOS on the video 
adapter writes text data to the screen. 
Fast video writing helps with 
programs that show full or partial 
screens of data without scrolling the 
screen. 


6.0 


WORST 


4.5 _ 

3.0 

1.5 _ 
0 






lU. 


»B£ST 


5.44 4.01 1.32 2.53 4.89 0.88 4.23 3.68 1.09 3.13 3.85 3.46 1.6 1.59 


Video BiOS Routine with Scroiling 


Elapsed Time (seconds) 


The Video BIOS Routine with 
Scrolling benchmark test 
measures how fast the video 
adapter can scroll the screen, 
moving the display up one line at a 
time. Good performance is helpful 
for scrolling through word 
processing or spreadsheet files. 


WORST 



7.69 5.22 2.2 7.2 9.06 2.37 6.64 6.21 3.29 5.43 6.1 5.93 3.62 3.63 




As always, video timings are relative to the 
type of video board submitted with each 
machine tested. Typically, 16-bit VGA , 
boards will perform faster than 
. The Everex Step 386is was the 
machine we received with an EGAi^rd; all 
;ihe^^ers contained VGA boards. EGA ^ 
appear slightly faster than the ^* 
t^gHTesponding 8-bit VGA numbers because 
simpler operations involved in the 
' iS^^iSlSlution EGA environment. , „ 


VIDEO BENCHMARK TESTS: COMPOSITE VIEW 
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¥)u thought you’d have it 
made in me shade when 

into the 386SX: 


cted more. 


You Get More With 
Harris’ 80C286. 






When you’re 
looking for extra 
performance, ask 
for systems designed 
around our 80C286. 

At 16 MHz, our 
80C286 can outperform 
the 80386SX by up to 
20% when running 
80286 code — the in- 
dustry’s largest base of 
installed software, DOS 
and OS/2 included. 


At 20 MHz, there’s no 
comparison — because 
there’s no 20 MHz 
80386SX. 

And 80C286 gives 
you a growth path for the 
future: a wide perfor- 
mance range. From 12.5 
MHz to 16 to 20 and on to 
25 MHz — so you can 
migrate simply and 
smoothly when you want 
added throughput. 

Another measure of 
performance is durability 
— running faster longer. 
The 80C286’s low-power 


CMOS design assures 
reliable, long-term high- 
performance operation. 
With no overheating. No 
fans or heat sinks. 

So hang on to your 
software investment. Send 
for our technical informa- 
tion kit. It oudines all the 
80C286’s performance 
advantages, along with 
benchmarks for several top 
20 MHz PCs. For top per- 
formance and reduced 
system cost, look to the 
fastest 80286 yet — the 
Harris 80C286. 


Call 1-800-4-HARRIS, 
Ext. 1277. In Canada: 
1-800-344-2444, 

Ext. 1277. 



What your vision of the 
future demands. Ibday. 



NARRiS • RCA 6E • INTERSIL 


©1989. Harris Corporation 

386SX is a trademark of Intel Corporation. 
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Copyrighted material 


Everything OS/2 can do for you. . . 


OS/2'" includes a built-in 
graphical interface 
so it's easy to use. 


OS/2 lets you run your 
nos programs plus hundreds 
of programs DOS can’t. 


OS/2 lets you run |)rograins larger 
than 64f)K. so you can use 
more powerful applications. 


OS/2 provides an optional 
Communications Manager 
which allows easy networking. 




IBM Operating System/2^ 

Instailation Diskette 


Vtrtlon 1.10 O Copyright Momationai Buainat* 
MacMnaa C^. 1M1, IMS 
Ucantatf Malarial • Program Proparty of IBM - 
AN Rights Raaaivad 
€ CopyrigM MicrosofI Corp. 1M1 - 1900 
Malt to US Ooaa n twam Uaars • RESTRICTEO 
RIGHTS LEQENO- Osa. dupMcalioa or discloaura 
iasubiacitoraatrtcttohsinQSA ADPSchaduM 
Contract with IBM Corp. 



OS/2 lets you keep two or more 
- programs running at the same time, 
so you can do more. 


OS/2 lets you take advantage 
of 386'" power. 


OS/2 lets you take full advantage 
of Micro Channel" 


OS/2 provides an optional 
Database Manager to make 
managing information easy. 


This offer lets you do for less. 

Right now, when you choose OS/2, you can get from $100 
to $1,600 back on the kind of heavy duty memory that only 
OS/2 can handle. With this offer, the more memory you buy (up 
to 8Mb), the bigger your rebate. 

Plus you can get thousands of dollars in rebates on over 100 
different OS/2 programs. You can also get hundreds of dollars back 
on modems, accessory cards and hardware — all the things that 
help you do more work in less time with OS/2. 

So if you’re ready to move up to all the real advantages of 
OS/2, ask your IBM Authorized Dealer about these rebates today. 

To find the dealer nearest you call 1 800 IBM-2468, ext 128. 


OS/2 Opemting Sysiem/2 and Mcid Channel am rradenwKs and CM >s a mgtsiemo tradema/k ol trtetnmionai Busmess Machmas Corpomton 3ti6 ts a trademark o( haei t IBM Corp 1989 
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kind of monitor up to VGA. The system 
we tested had a Tatung CM-1496 VGA 
monitor that goes for $428. Its resolution is 
640 by 480. and amber, green, white-on- 
blue. or white-on-black text can be select- 
ed from the front. The contra.st and bright- 
ness controls have a wide range of 
response. Unfortunately, they are not on 
the front of the monitor — you have to 
reach around to the left side toward the top. 
The on/off switch is on the other side in 
about the same position. 

The VGA card in our test model was an 
ATI Elan Plus 8-bit adapter with 5I2K of 
video memory; it cost $270. It came in 
very slow on our benchmark tests: Direct 
to Screen access took 5.49 seconds, forex- 
ample. But Spear also carries the much 
faster Paradise 16-bit VGA card for $367. 

The Spear SX computer has a typical 1 - 
year warranty. Fulfillment of this warranty 
can be through the mail, or by on-site ser- 
vice from National Computer Services, at 
a cost of $45 for the whole year. The con- 
venience of this service is well worth the 
minimal fee. 

In addition to the options already men- 
tioned. Spear sells OS/2 or DOS. a number 
of tape backup units (as high as 125MB), 
modems, a 150-watt power supply, disk 
cache software, and more. With this wide 
selection of options, there is no such thing 
as a standard configuration — you can cus- 
tomize the computer to suit your needs. 
Given the excellent prices Spear offers, 
and the respectable performance of the 
ptwessor. there arc quite a few reasons to 
take a good Uxjk at this system. 


TUSSEY COMPUTER 

PRODUCTS LTD. 

Swan 386SX 

by Catherine D. Miller 

On the surface, Tussey's Swan 386SX ap- 
pears more like an ugly duckling than a 
swan. Its cheap XT Uxik and size — 6.5 by 
21 by 16.5 inches (HWD) — makes it a 
rather ungainly addition to an already clut- 
tered desk. But at $2,349 for a mono- 
chrome system including an 80MB hard 
disk and DOS 3.3. the Swan 386SX starts 
to look more attractive. It's one of the low- 
est-priced computers reviewed in this 
roundup. 

The front panel is adorned with a reset 
switch and power, disk, and turbo lights. 
The power switch is located on the right 


Tussey's Swan 386SX doesn't offer 
lightning speed or dazzling inrtovation. 
but it’s ir>expensive and highly 
expandable. The price Is just $2,648 with 
1 MB of RAM, an BOMB hard disk, and a 
VGA monitor. 


side in the rear. The Swan 386SX's 
XT/AT swiichable keyboard has a pleas- 
ant dicky feel, with low keys that aren't 
too dose together. 

The inside of the Swan 386SX is r(X)my 
and for the most part nondescript. Three of 
its five 5'/4-inch half-height drive bays are 
accessible from the front of the machine, 
with the pt)wer supply directly behind. 
Two 8-bit and six 16-bii slots line up along 
the rear of the machine. Next to the 200- 
walt Austec power supply are five cutouts 
(three 25-pin and two 9-pin) for the extra 
serial and parallel ports available on the 8- 
bit Swan AT Multi I/O card without block- 
ing a slot. The printcr/port card, which In- 
cludes one parallel, one serial, and one 
game port, is included in the basic $1 .499 
configuration. 

The Swan 386SX's 16-bit Adaptec 
MFM controller card handles two fioppy 
and two hard disk drives. A 1 .2MB fioppy 
disk drive from TEAC is included as stan- 
dard fare. The $2,937 machine we tested 
was equipped with a 80MB hard disk from 
Magnetic Peripherals. This drive's per- 
formance in PXr Labs' benchmark tests 


was unremarkable at best. The Swan was 
one of the slowest machines tested with 
small records and was slightly above aver- 
age in handling large records. 

The Swan's performance on our micro- 
processor and memory benchmarks was 
also disappointing. It consistently placed 
in the lower third of the machines tested. 

The Key Tronic system board makes 
use of the Chips and Technologies 386SX 


Swan3868X 

Tussey Computer Proclucts Ltd., 3075 Research 
Dr.. State College. PA 16801 ; (800) 468-9044. 
(814)234-2236. 

Ust Price: With 1 MB RAM. 1 .2MB 5%-inch or 
1 .44MB 3'/6-inch floppy disk drive. $1 .499; wtttt 
80M6 hard disk. morxx:hrome monitor, DOS 3.3. 
$2,349; with VGA monitor, $2,848; with 2MB 
RAM. $2,937. 

In Short: The Swan 386SX is one of the largest, 
slowest, and cheapest machines reviewed in this 
386SX roundup. An excellent manu^y, helpful to 
new PC users as well as the more experienced, is 
the most attractive piece of this package. 
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COMPUTERS 

80386SX-BASE0 PCs 


THE BENCHMARK-TEST DEVELOPMENT PROCESS 


Release 5.0 of the PC 
Labs Benchmark 
Series wasn’t 
created out of thin 
air. It took some of 
the market’s top 
software programs to 
bring it into existence. 


by Salvatore P. RIcciaidl 

Anyone who has developed a software 
product on a strict schedule knows that 
it's a challenge. It requires careful plan- 
ning, a logical approach, and the right 
tools. Here at PC Labs we use the same 
tools that you do. In fact, in developing 
our latest release of the PC Labs Bench- 
mark Series we relied on a number of 
products to help us get the job done ac- 
curately and on time. 

For example, during the design pro- 
cess we used the program Dan Brick- 
lin's Demo II to prototype the look and 
feel of the benchmark tests. We then 
gathered valuable feedback from the 
Labs and editorial staff based on this 
prototype. This process led to design 
decisions and changes, which we later 
incorporated into the final version. 
Thus we prevent having costly delays 


NEATSX chip set and 386 NEAT BIOS. 
Running at 16 MHz with zero wait states, 
the microprocessor speed is software- 
switchable down to 8 MHz. Bus speed 
tested out at 8 MHz at both microprocessor 
speeds. 

Sockets for SIMMs are inconveniently 
located under the lower left drive bay. If 
you do have a drive in this bay, as our test- 
ed model did, you'll have to take it out to 
increa.se your system's RAM. The system 
we reviewed included 2MB of 100-nano- 
second RAM in eight 256-kilobit SIMM 
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caused by an ever-changing spec. 

During development we came to 
rely upon a number of products. For in- 
stance, Source Print, from Powerline 
Software, helped us produce neatly in- 
dented and cross-referenced listings of 
our C language source code. Such list- 
ings are useful for following the flow of 
a program, and they helped us spot 
structural errors. 

IQ Engineering's excellent Super 
Cartridge I let us print source code list- 
ings at 1 49 lines per page on our HP La- 
serJet Series n printers using a very 
readable 5-point line-printer font. This 
cartridge helped us save a great deal of 
paper; better still, we were able to see 
much more at a glance than before. 

We used The Periscope Company's 
Periscope I debugger to nail down 
tough assembler bugs, while C-scape, 
a product of the Oakland Group, pro- 
vided us with a foundation for our new 
user interface. 

Borland International's Turbo De- 
bugger and language products enabled 
us to get our programs up and running 
quickly. Tur^ Debugger's use of the 
M386 virtual mode allowed us to run 
our benchmark tests in situations that 
would otherwise have been difficult, 
and its superior user interface helped us 
fmd the fast path to an answer without 
having to study cryptic commands. 

This all goes to show that we don't 
just write about the tools of the 
trade — we actually use them. Indeed, 
the latest release of the PC Labs Bench- 
mark Series, Release S.O, would not 
have been possible without this group 
of some of the industry's best tools. ■ 


FACT FILE 


C-9Gap9, V«r»lQn 3.0 
Otfdand Group Inc., 675 Massachusetts 
Ave.. CtfnMdge. MA 021 39; (800) 233- 
3733.(617)491-7311. 

Uat Prioa: $399 (DOS version). 
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Periscopel 

The Perisoope Company inc., 1197 
Peachtree SL , Plaza Level. Atlanta, GA 
30361 ; (800) 722-7006, (404) 87&0080. 
Uat Prioa: $695. 
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SourcePrirrt 

PowerUne Software Inc., 2531 Baker St. Sen 
Francisco. CA 94123; (415) 346-8325. 
UstPi1ea:$97. 
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Super Cartridge I 

IQ Engineering, Box 60955, Sunnyvale. CA 
94066; (406) 734-1 161. 

Uat Price: $499. 

CIRCLE ai 1 0N READER SERVICE CARO 


Oan BrteMfn^ Oemo ff 

Peter Norton Corrpuling. 100 Wilshire Bhfd.. 

#9X. Santa Monica. CA 90401 ; (213) 319- 

2000 . 

Uet Price: $195. 
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Turbo Anmnbl9rfTurt)oD9bug99r 
Borland International, 1 800 Green MBs Rd., 
Scotts Valley, CA 95066; (406) 438-8400. 
Uet Price: $149. 
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packages. The sockets also accept 1 -mega- 
bit SIMMs, bringing the total RAM on the 
motherboard up to 8MB. 

The SETUP utility has a handy feature 
allowing you to set up memory over I MB 
as either extended memory, LIM EMS 
4.0, or a combination, making it easy to 
use the expanded memory capabilities of 
software packages such as WordPerfect or 
multitaking environments such as Micro- 
soft Windows/386 and DESQvieH-. 

Our review unit included a NEC II 
monitor and Swan's 8-bit VGA card. 


Based on Cirrus Logic's VGA controller 
chip, this card includes an autosensing fea- 
ture that automatically configures itself for 
an 8- or 16-bit slot. Although the unit was 
shipped with the VGA card in an 8-bit slot, 
we tried putting the card in a 16-bit slot. Its 
performance on our video benchmark tests 
was unchanged. The Swan 386SX turned 
in disappointing performances in our three 
video benchmark tests — among the slow- 
est machines on each test. 

In addition to displaying 1 6 colors at the 

CONTINUES 








“Out of 104 
machines from 
58 companies... 
for overall 
excellence in 
both the 16- and 
20MHz catego- 
ries, we selected 
ZEOS Interna- 
tional’s 386-16 
and 386-20.” 


"Fbr Overall Excellence..!’ 

PC Magazine, May 30, 1989 

PC Magazine recently reviewed and rated 104 
’386 systems from 58 companies. 

The competition was tough. The giants were 
everywhere. IBM, Compaq plus Hewlett Packard, 
AT&T, Tandy, NEC and more. It was the biggest 
product review ever undertaken in our industry. 
Virtually every system in production was tested. 
And who was the best? 

Out of all systems. Out of all companies. Only 
one was chosen For Overall Excellence. The one 
selected? ZEOS International. 

ZEOS means “Overall Excellence” for PC 
Magazine and virtually every other major com- 
puter publication too. ZEOS is their best choice. 
ZEOS is your best choice as well. 


PC Magazine, May 30, 1989 


ZEOS. The Choice is Gear 


[BM is a registered trademark of IBM Corporation, Compaq is a registered trademark of Compaq Computer Corporation, ZEOS is a registered trademark of ZEOS International, Ltd. 





ZEDS Smashes the 386 


Your best reason 
yet to move up to a 
’386. Now you can 
own a complete 
ZEOS ’386SX 
16MHz hard drive 
system for less 
than comparable 
’286 systems. 

The ZEOS 
’386SX. ZEOS 
performance, 
quality and 
support. ZEOS 
value. The Qoice 
is Qear. 


If you plan to buy 
a 16- or 20MHz 286 machine, 
think again. 

A fundamental change in 
computing is about to take place. 
Systems based on the 802^ 
processor will be replaced by 
systems based on the 80386SX. 

As America’s premier manu- 
facturer of 80386 based systems, 
we’ve designed the new ZEOS 
386SX to provide everyone with 
a window to the future. A future 
of ’386 speed and performance 
at a fraction of what you would 
expect to pay. 

And ZEOS knows ’386 sys- 
tems better than anyone. After all, 
PC Magazine chose ZEOS above 
57 other companies for “For Over- 
all Excellence" \n their recent ’386 
Blockbuster issue. 

The new ZEOS 386SX simply 
runs circles around ’286 based 
machines. PC magazine noted 
that the ZEOS 16MHz 386SX 
compares “favorably with the 
20MHz ’286 machines reviewed 
in ‘The 80286: Unsafe at Higher 
Speeds?”’ (PC Magazine, De- 
cember 27, 1988). 

So forget those 16- and 20MHz 
’286 machines forever. The ZEOS 
’386SX-16 “blows ’em right out 


of the water.” As PC Magaane 
says, “386SX-based madiines 
are the right choice . . .” and the 
new ZEOS 386SX is the right 
choice for you. 

30 Day Absolute Satisfaction 
Guarantee. One Full Year 
Limited Warranty. 

If a company believes in their 
product, they should stand Rock 
Solid behind it. That’s why your 
new ZEOS 386SX hard drive sys- 
tem includes our famous 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. 

24 Hour a Day Sales and Toll 
Free Technical Support! 

And talk about service! ZEOS 
is the only computer company in 
America standing by ready to 
help you Toll Free, 24 hours a day, 
365 days a year. Nobody suRxrrts 
their customers like ZEOS! 

Order your new ZEOS 386SX 
now with confidence. Your choice 
of ZEOS quality and performance 
is Guaranteed. Order now by 
calling 800-423-5891. 


AH prices and specifications are subject lu change without notice. Please call for current pricing and warranty details. 


OnfyTO. 

Price Barrier! 


The New ZEOS 
386SX Hanl Drive 
System. Below 
’286 Prices! 

Only $1,695 

Thejutureisnow! 

Why be left behind with yes- 
terday's '286 technology? This 
fast new ZEOS 386SX system 
is your high performance ticket 
to '386 computing power. It's 
actually faster and yet less 
expensive than comparable 
'286 systems. 



■ 80386SX-16CPU 8/16MHz 
Dual Speed Keyboard Select- 
able. Reset/Turbo Buttons. 

■ 512K DRAM, expandable to 
a System Total of 16MB. 

■ Shadow RAM and EMS 
capability. 

■ Fast 32MB Seagate 138R 
Hard Drive with autopark, 
1.2MB Teac floppy drive. 

■ Ultra high speed Hard/ 
Floppy controller. 1:1 inter- 
learn. High Speed transfer. 

■ Genuine Hercules* brand 
graphics controller. High-Res 
Amber Display with Tilt! 
Swivel. 

• ZEOS/RS Enhanced 
Tactile/Gick keyboard. 

■ 2 High Speed Serial Ports 
plus one Parallel and one 
Game fbrt. 

■ &16, 2-8 bit expansion slots. 
80387SX supjxrrt. 

■ Rugged ZEOS space saver 
case. Security lock arul LED 
indicators. 

■ Includes ZEOS 24 Hour a 
Day Toll Free Technical 
Support and Customer 
Satisfaction package. 



Order Now Toll Free 


800-423-5891 

FAX Orders Dial: 612-633-1325 
In Minnesota Call: 612-6334591 
Mastered, VIS>V ZCAJ^, COD 
Open 24 Hours a day, 365 Days 
a year. 


ZEOS is a publicly traded cixnpany; MPLS/St l^ul LrxalOTC. G19S9 ZEOS Inlematioiial, Ltd.. 5305th Avenue, N.W., SL f^ul. MN 55112. 


CIRCLE 723 ON READER SERVICE CARD 





Complete ZEOS 20MHz *386 
System. 80MB SCSI Drire! 

Only $2995 

I6MHz systems ftom $2295! 

The standard by which others 
are measured! Featuring 64K 
CACHE (twice that of most com- 
petitors) providing Zero- Wa it 
State performance vastly superior 
to pa^/ interleave memory 
schemes. Incredible Value. 

■ High speed Zero- Wait 64K read 
arid write back SRAM (ACHE. 
The fastest method known. 

■ Genuine 32-bit Intel 8038& 
ZOMHzCPU. 

■ 1MB of Zero- Wait DRAM 
Expaiidable to 16MB. 

■ Fast 80MB, 28ms SCSI 
Seagate Hard Drive, Teoc* 
1.2MB Floppy Drive. 

■ High speed HDD/ FDD SCSI 
Host Adaptor with Software. 

■ Genuine Hercules‘S brand 
graphics controller. High-Res 
Amber Display with Tilt/ 
Swivel 



Performonce Comparisons using PC Labs Benchmark Series 
Releose 4: 

80386 FloaHng 

Instruction Point Conventional 

Mix Colculcition Memory 


ZEOS 386/16 Desktop 3 St 

1 13.62 

0.58 

ZEOS 386/20 Desktop 2 87 

' 10.82 

0.38 

IBM P$/2 Model 70-E61 4.0i 

1 16.04 

0.75 

Compoq Detkpro 386/16 4 1^ 

! 15.47 

0.75 


■ 101 Key ZEOS Tactile/ Click 
keyboard. 

■ 2 High Speed Serial Hrrts plus 
one Parallel and one Gameport. 

• 1-32, 6-16 and 1-8 bit shts. 

• 80387 math coprocessor support. 

■ Rugged ZEOS 5-bay case. 
Including Security Lock and 
LED indicators. 

■ Includes ZEOS 24 Hour a Day 
Toll Free Technical Support and 
Customer Satisfaction package. 

Options Galore: Including 14" 
VGA, add only $595. And an in- 
credible selection of hard drives: 
SCSI, RLL, ESDI or MFM and 
virtually any other add-on you 
could want! 


Order Now Toll Free 

800-423-5891 

FAX Orders Dial: 612-633-1325 
In Minnesota Call: 612-6334591 
MasterCard, VISA, ZCARD, COD 
Open 24 Hours a day, 365 Days a year. 


All prices and specificatnns are subject to charyte without notice. Please call for current pricing and warranty details. ZEOS is a publicly traded company: MPLS/St 1^ Local OTC. 



7 FOS 386-20 


“Out of 104 machines from 
58 companies . . . For overall 
excellence we selected ZEOS 
International’s 386-16 and 386-20!’ 
PC Magazine, May 30, 1989 

The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of woric by 
60 people testing and reviewing 104 
’386 PCs” The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best ’386 Value. 

In all areas, ZEOS machines 
are top performers. With uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Values in com- 
puting today, they’re backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in its products 
it should stand Rock Solid 
behind them. 

That’s why ZEOS offers Toll 




HDlTpR^ 
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“Price is always a 
consideration. So are 
benchmark test results. 
But both factors can be 
deceiving, which is why 
we consider them in the 
context of other aspects 
that wOl make the differ- 
ence months and years 
down the road. Things like 
quality of construction, 
reliability, expandability’, 
and ease of service!’ 

PC Magazine, On “What 
Makes an Editor’s Choice” 


Free Technical Support 24 
Hours a day, seven days a week, 
365 da^ a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 

Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You’ve 
got the best. 

And when you order your ZEOS 
’386 you can have your pick from 
the industry’s broadest selection of 
options. As PC Magazine said, ZEOS 
offers “more options than even 
the most configuration hungry hound 
could possibly need’.’ 

Qu^ity, Performance, Reliability 
and Support. Overall Excellence. 
That’s why ZEOS is PC Magazine’s 
#2 choice. And that’s why ZEOS is 
your best choice as well. ^ pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Order now by calling 
800423-5891. 


Complete 25MHz *386 
Vertical System. BOMB 
SCSI Drive! 

Only $3995 

Complete 33 MHz systems 
only $4995! 

ZEOS 25MHz and 33MHz 
80386 systems are the fastest, 
most advanced available any- 
where. Government Computer 
News calls the ZEOS '3^-33 
“arguably the fastest MS-DOS 
and OS/2 micro in the world." 
Review after review, these ZEOS 
systems are selected as the best 
price/ performance buys. A power 
user's dream! 

■ Ultra High speed Zero- Wait 
64K SRAM CACHE. 

• Genuine 32-bit Intel '386-25 
or33MHzCPU. 



Pefformonce Comparisons using PC Lobs Benchmark Series 
Release 4: 


■ Genuine Hercules* brand 
graphics controller. High-Res 
Amber Display with Tilt/ Swivel 

■ BIOS and Video Shadow RAM 
plus EMS support. 

■ ZEOS Tactile/Click keyboard. 

■ 2 High Speed Serial Bnts plus 
one Parallel and one Game port. 

■ 1-32, 6-16 and 1-8 bit slots. 

• 80387 math coprocessor support. 

■ Rugged ZEOS 5-bay case. 
Security Lock, LED indicators. 

■ Irtcludes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

Many options available: Including 

14" VGA, add only $595. Plus a 

largeselectionofSCSI, RLL, ESDI 

orMFM hard drives and more. 

Order Now Toll Free 

800-423-5891 


■ IMB of Zero- Wait DRAM 
Expattdable to 16MB. 

■ Fast 80MB, 28ms SCSI 
Seagate Hard Drive, Teat* 
1.2MB Floppy Drive. 

■ High speed HDD/ FDD SCSI 
Host Adaptor with Software. 


01989 ZEOS International, Ud., 530 5th Avenue, N.W.. St. Riul. MN 55112. AU product and company names are tiademarle 
or regisiered ttademarhs of their respective holders. 


80386 Floating 

Instruction Point Conventional 

Mix Calculation Memory 


ZEOS 386/25 Desktop 

2.29 

8.37 

0.33 

ZEOS 386/33 Desktop 

1.67 

6.43 

0.27 

IBM PS/2 Model A 

2.27 

833 

060 

Compoq Deskpro 386/25 

2.36 

8.59 

0.37 



CIRCLE 288 ON READER SERVICE CARD 





Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS* ’286 or ’386 
txxlay ! We’ve built up an extra supply of the hottest 
selling computers in America. The celebrated 
ZEOS 286-12 and PC Magazine’s Editor’s Choice— 
the ultra fast ZEOS 386-16. 


1 . Your order must be received by 1PM Central Time. 

2. Qedit Cards are subject to cr^t card authorization. 

3. Orders must be for our standard 286-12MHz 
system or 386-16MHz system, either mono- 
chrome or VGA. Any other systems or upgrades 
are custom built and will take sli^tly longer. 


Take your pick now for immediate delivery. 
These are both complete, genuine ZEOS Zero- Wait 
state systems. Both include an ultra-fest Seagate 
hard drive and all the other goodies. And they’re 
ready to drip. Right Now 
Here’s how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monodirome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you onfcr subject to these conditions: 


*Our Guarantee to You: 

If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it 
is ready. All systems are fully burned in and tested. 
Each system includes our 30 day Money Back 
Guarantee and One Full Year Limited Warranty. 
Toll Free technical support and Express Parts 
Replacement are included too! 

This offer is good only as long as these pie-built 


Complete ZEOS 12MHz *286 
with 32MB Hard Drive! 

Only $1395 

For VGA color add $595 

FREE Shareumre Disks Too! 
25 Software Programs Included 
Every system will indude 5 ready 
to run Shareware programs on 
free disks. Induded are 
programs for Word Processing, 
Spread Sheets. Educational, 
Financial, Business, Games arui 
more. With Shareware you can 
try the programs first before you 
register them with the author. 
What a great idea! 

Standard Features Include: 



■ 8028612 CPU, 6/12MHZ 
Dual Speed keyboard/hard- 
ware selectable. Reset and 
Turbo buttons right up front. 

■ Zero- Wait State DRAM, 512K 
expandable to 4MB on the 
mother board (16MB System 
Total). EMSCapabilityon board 


Pefformonce Comparisons using PC Lobs Benchmark Series 


Release 4: 

80286 

Insfrvdion 

Mil 

Floating 

Poini 

Colcukition 

Conventionol 

McmoTY 






IBM PC AT (8MHz) 

8.% 

3560 

‘ “ 32 "* 

IBM PS/2 Modol 50 

7 20 

28 34 

105 


■ Fast 32MB Seagate 138R 
Hard Drive with auto-park, 
1.2MB Floppy Drive. 

■ Ultra high spe^ Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transftr rate. 

• Genuine Hercules* (Yes, 
Hercules!) Brand graphics 
card. High-Res Amber Disfday 
with Tilt/Swivel Base. 

■ ZEOS Enhanced 101 Key 
Keyboard with our Pleasant 
Tactile/Click Feel 

■ Serial arui Parallel Printer 
Ports. 

■ Clock/Calendar with Battery 
Backup. 

■ 616 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 

■ Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 

Order Now Toll Free 

800 - 423-5891 


AO price! and spedficairaM are aubiecl lu change without iMticc. Please caO for currenlpriong and warranty details. CODurdera may requite an advance deposit. PS/2 and AT are trademarta of IBM Corpontun. 




systems remain in stock; please give us a call to 
verify availability. This oner does not apply to other 
ZEOS systems or custom configurations. 

Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That’s why we 
offer you our 30 Day Money Bade Guarantee, Toll Free 
tedimcal support and Full One Year Limited Warranty. 
Compare that to the others. Then conpare perfarmance. 

Perfarmance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fetest. 
The ZEOS 2^-12 is the fastest 'm its cl^. It features 
true Zero- Wait state operation with speeds close to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS ’386 


as Editor’s Choice. And is it ever a screamer. As 
PC Magazine said, “This ZEOS 386-16 blows away 
ev^ other computer. . . !’ Another PC Magazine 
editor said “Don’t pass up the ZEOS . . . solid con- 
struction, flexible design and escape- velocity 
performance make it a ^ flight choice!’ 

PC Resource Magazine put it this way “ZEOS 
. . . provides quality comparable with the IBM or 
Compaq and does so for about 70% of the cost!’ 
Personal Computing &vscsp\y says “The best value 
we’ve come across so far!’ 

We couldn’t have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock sdid block buster ZEOS 
machines wifli quality and performance that is, in a 
woid. Guarantee Orto now by calling 800423-589L 


Complete ZEOS 16MHz 386 
with 80MB 28m$ SCSI Drive! 


Only $2,495 

For VGA color add $595 



Standard Features 
Include: 

Genuine 32-bit 
lntel80386- 
WMHzCPU. 

• High speed 
Zero- Wait 
64KSRAM 
CACHE. 

> 1MB of 
Zero-Wait DRAM Exparulable 
to 16MB system total. 


■ Fast 80MB, 28ms SCSI 
Seagate Hard Drive, 1.2MB 
Fto^ Drive. 


■ Ultra highspeed Hard/Ftoppy 
SCSI controller. 


■ Genuine Hercules' Brand 
graphics card. High-Res Amber 
Display with Tilt/Swivel Base. 



Performance Comporisons using PC Lobs Bend>marfc Series 
Release 4 : 


80386 nooHng 

InstrucHon Point Conventional 

MIk Cokulotion Memory 


ZEOS 386/ 16 Desktop 

3.58 

13.62 

0.56 

IBM PS/2 Model 70-E61 

4.1) 

16.14 

0,77 

Compaq Deskpro 386/16 

4 12 

1547 

0.75 


■ 101 Key ZEOS Tactile/Click 
keyboard. 

• High speed Serial and 
Parallel Ports. 

■ 1-32, 5-16 and 2-8 bit slots. 

■ 80387 math co-processor 
support. 

• ZEOS 5-bay case with security 
lock and LED indicators. 

Order Now Toll Free 

800-423-5891 

FAX Orders Dial: 612-633-1325 

In Minnesota Call: 612-633-4591 

MasterCard, VISA and COD 

Open days, evenings and weekends 

Se habla Espanol. 

ZEOS International, Ltd. 

530 5lh Avenue, N.W. 

St. Paul, MN 55112 USA 



Deskpro B a tndetnark of Compaq Computer Corporatkm.Cofpoiate teasing plans are available. ZEOS is a publiclytnded company; MPLS/St. ftul Local OTC. C 1989 ZEOS Inlemational, Ltd. 
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10 Good Reasons 
ToBuyRiom^OS’ 









Effective July 
15, 1989, ZEOS 
makes industry 
history by 
launching 24 
i Hour a day, 

^ Toll Free 
Technical 
and Sales 
Support. 

That’s right, ZEOS 
is now open to serve our 
customers 24 Hours a day, 365 
days a year! There is no other computer 
company in the world so dedicated to its 
customers. Now, no matter what time 
you need help, ZEOS will be there. Day 
or night. Toll Free. 

During the day there are perhaps 
thousands of computer companies ready 
to sell you a computer. Many offer tech- 
nical support if you are willing to pay for 
the call. And when they get tired, they 
turn off the lights and go home. Unfor- 
tunately, that may be just when you need 
their help. 

At ZEOS, we never sleep. Because 
somewhere out there, there might just 
be a customer who needs us. Even at 
3:30 A.M. 


It’s comforting to know. As night 
encompasses your home or your office, 
your research lab or your classroom, 
away in St. Paul sits a small group of very 
qualified and dedicated people. They’re 
camped there, around the telei^one. Just 
waiting for that small chance. TTie diance 
that you i^ht be the one tonight who 
needs their help. 

Across the vast expanse of North 
America, whether you’re in Newfound- 
land or Hawaii, Florida or Alaska, or 
anywhere in between— ZEOS is there 
for you. Any time of the day or night. 
Any hour or day of the year. We’re waiting 
to help. And you don’t even have to pay 
for the call. 

Reason #1 

“Overall Excellencer 

As PC Magazine said “Price is always a consid- 
eration. So are bench mark test results. But both 
factors can be deceiving, which is why we consider 
them in the context of other aspects that will make 
the difference months and years down the road” 

These are the attributes which PC Magazine 
used in awarding ZEOS the coveted Editor’s Choice, 
not once but three times thus far in 1989. And “Over- 
all Excellence” are the very '/mrds, PC Magazine used 
in comparing ZEOS systems to all others. 


All pricnand specificatMraaivsubiect to change without notice. Please call (or currciM pricing and warranty detaib. ZEOS ia a pubbcly traded company; MPLS/St. Ibul Local OTC. 
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Reason #2 

Dazzling Performance. 

In their February 28th ’386 review, PC Magazine 
awarded ZEOS Editor’s Choice. “The ZEOS ’386 
blows away every other computer. . . a smart choice” 
is what they said. And in a recent review, Govern- 
ment Compter Nem said the ZEOS 33MHz ’386 is 
“arguably the fastest MS-DOS and ’OS/2 micro in 
the world’.’ 

Dazzling Performance is built into every ZEOS 
system. It’s a key component of ZEOS Overall 
Excellence. 

Reason #3 

Exceptional Quality. 

PC Resource Magazine put it this way, “ZEOS . . . 
provides quality comparable with IBM or Compaq 
and does so for about 70% of the price’.’ ZEOS uses 
only the very best components. And every system 
is fully tested and burned-in right in our own labs. 

Reason #4 

Value. 

InfoWorid says, “We find the ZEOS ’386 an excel- 
lent \^ue. Speed: Excellent. Compatibility: Excellent. 
Value: Excellent’.’ Personal Comimting said, “ZEOS 
... is the best value we’ve come across . .'. its per- 
formance is right up there with the slickest, most 
expensive PCs you can buy’.’ 

Reason #5 

Warranties and Guarantees. 

ZEOS believes in its products. That’s why we 
offer each and every customer our 30 Day Absolute 
Satisfaction Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limit^ Warranty 
and Express Parts Replacement Micy. Optional On 
Site Service is available too. Call for details. 

Reason #6 

24 Hour Toll Free Technical and 
Sales Support. 

At ZEOS, the customer is #1. That’s why we’re 
open around the clock. For yowr convenience. If you 
buy a product from us we feel we should be there 
to help, 24 Hours a day. Our Help Lines are Toll Free 
too. Because you shouldn’t have to pay for the call. 

Reason#? 

Experience. 

Almost unique in the mail order computer indus- 
try, ZEOS maintains its own chip level Research and 
Development staff. In addition to Systems Manu- 
facturing facility. 


ZEOS has been involved in Research and 
Development since our incorporation back in 1981. 
Our strong and experienced Research, Manufacturing 
and Technical Staff translates into superior factory 
direct computer systems for you. 

Reason #8 

A Sterling Reputation. 

In magazine after maga^e and review after 
review ZEOS systems are sifted for Overall Excel- 
lence, for Excellent Value, as the if Choice and 

so on. All of this is flattering but the most important 
thing is this: What do our customers think? Frankly, 
they love us. The system and the support. That means 
more to us than anything. 

Reason #9 

Easy to Buy. 

ZEOS systems are easy to buy. You can pick up 
the phone any time of the day or night and order your 
new ZEOS computer. And we accept MasterCard, 
Visa, and Corporate Purchase Orders from Fortime 
1000 Companies, Colleges, Universities and Govern- 
ments. Complete Leasing Programs ate available 
as well. 

And now the ZCARD! It’s your very own ZEOS 
Credit Card and you can apply today. With the ZCARD 
you can charge your ZEOS purchases and pay in 
easy monthly installments. It’s just like a Bank Card. 
Fill out and mail your ZCARD application now! 

Reason #10 

You’re Going to be Very Satisfied. 

When it comes right down to it, you’re going to 
be very satisfied with your new ZEOS system. Our 
goal is your complete satisfaction. And that’s our 
commitment to you. To quality. To performance. To 
reliability and support. To Value. We don’t just say it, 
we Guarantee it! 



FAX Orders Dial: 612-633-D2S 
In Minnesota Call: 612-633-4591 
MasterCard, VISA, ZCARD and COD 
Open 24 Hours a day, 365 Days a year. 


C 1989 ZEOS International. Lid. S30 5<h Avenue. N.W.. St. f^ul. MN SSI 12. All product and cnmpany names ate trademarks or legiateted trademarks of their respective holders. 
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Apply R)r\burZEOS Credit Card! Application And Agreement 


Now you can apply for your own ZEOS Credit Card. 

It works just like a MasterCard or Visa for ZEOS purchases. 

Fill out your ZCARD Application and mail it today. 

We’ll give you a call as soon as your credit line is established! 
Mail the completed application to: 

ZEOS International 

ZCARD Processing Center 

530 5th Avenue N.W., SL Paul, MN 55112 


a. Your Person^ Information Line of Credit S 


Street Apt. # City 

Sedal Seewity Number 

Dale of ResMence Menlhly 

Month Year 


Mo. Day Yr. 

Sute zip 

( ) 

Home Phone 

□ Buy □ Rent □ Other 


A married person may apply for I ~ ; 

individual credit. I am applying for ADDiiciSS*'***" 

^1^ check appropriate box): You must disclose your 

□ Joint Credit with another person. marital status: 

Complete entire application. □ married 

□ Individual Credit but rely on income □ unmarried 

or assets of another person as a basis „ . .. 

for repaying the credit requested. □ legally separaied 

Complete entire ^plication. 

□ Individual Credit Complete sections “a” and “b” only. 
Please complete all appropriate section^rov/d/ng ai least Iwo 
years’ residence and employment history. This will enable your 
application to be processed as quickly as possible, if you are 
seff^mployed, please be sure to complete section “d” below. 

c. Joint Applicant’s Personal Information 

*ir you are a married Wisconsin applicant, you must provide your spouse's information belt 
even thoufth your spouse may not be signing this contract. 

Jeial AppUcul's 

First Initial Last 


Please complete all appropriate section^rov/f/i/ig at least two 
years’ residence and employment history. This will enable your 
application to be processed as quickly as possible. If you are 
self-employed, please be sure to complete section “d” below. 


YawEmplayer 

(If self-employed, see rear panel.) 

Dale oTEnpleynMiit 

Mo Yr. 


City 

Dale of ResMence _ 


(irussS 

Employer's Address 


City 

Previovs Employer _ 


F'nim To 

Other lacame I have received since (Date) 

Income from alimony, child support or separate maintenance payments need not be disclosed 
if you do not wish to nave it consideredasabasisfor repaying this obligation. 

Monthly Income — 


Gross $ Net S 

Name and Address of Nearest Relative Not IJvine With Yon 


b. Credit Information 

Bank Account 

Bank Name 

Address 


Include joint applicant's information, 
if joint account requested. 


- □ Checking DSavings 


Gross $ Nets 

Employer's Address 

Street 

City Slate Zip 

Insurance Optioo □ Single CreditCare* □ Joint CreditCaie* 

d. Self-Employed Information 

Business Address - - - -- 

□ Proprietorship □ Corporation □ INnnership Boslnes-s Phene 
Description of Business 


Complete this section only 
if you are self employed. 





Bank Name 






Bank Loan 

Hank Name 

Address 


Bank Card 

Bank Name 

Address 




Other Credit 

Bank Name 

Address 


Other Cmdii 






Driver's License Na. 

Stale Expires. 



You must provide at least one of the foUnwing: 

1. Business Bank 


Telephone 

Z. Accountant's Name ~ 


Personal Banker's Name 


Telephone 

3. Financial statement on business attached. 

e. CteditCare* Insurance Option 

□ Yes. protect my revolving credit account with the CredilCare* Plan checked below; 

□ Single CreditCare* □Joint CredilCare* 

I understand that the CredilCare* coverage described herein is optional and not required to 
obtain credit. Rates and conditions are shown in the CredilCare* Insurance Election. 

Buyer (Insured) 

Co-Buyer (Insured) 


1 agree to the terms and conditions of this Retail Installment Charge Account and Credit Agreement (Form 1922 ZEOS) which are incorporated herein by reference. 

I read and received a copy of my Agreement before making any purchase under this account. 

NOTICE TO BUYER: (I) DO NOT SIGN THIS AGREEMENT BEFORE YOU READ IT OR IF ANY OF THE SPACES FOR AGREED TERMS ARE BLANK. (2) YOU ARE ENTITLED TO AN 
EXACT. COMPLETELY HLLEO-IN COPY OF THIS AGREEMENT. KEEP FT TO PROTECT YOUR LEGAL RIGHTS. (3) FINANCE CHARGES NOT EXCEEDING THOSE PERMIITED BY UW 


WILL BE CHARGED FROM MONTH TO MONTH. (4) YOU MAY PAY ALL OR ANY AMOUNT OWED IN ADVANCE AT ANY TIME WITHOUT PENALTY. (5) YOU MAY UNDER CERTAIN 
aRCUMSTANCES REDEEM PROPERTY THAT IS REPOSSESSED OR REQUIRE RESALE OF SUCH PROPERTY. (6) THE SELLER MAY NOT ENTER YOUR PREMISES OR COMMIT ANY 
BREACH OF THE PEACE TO REPOSSESS PROPERTY. (7) YOU HAVE A RIGHT TO CANCEL PURCHA.SES THAT ARE SOLICITED IN PERSON BY SELLER. (8) THIS IS A CONSUMER 
CREDIT TRANSACTION. (9) MARRIED WISCONSIN APPLICANTS ACKNOWLEDGE RECEIPT OF THE ‘NOTICE TO MARRIED APPLICANTS" PROVIDED IN THE AGREEMENT. 

Buyer - - ■ - Date FOR MARRIED WISCONSIN APPLICANTS: 1 acknowledge that (he obligation described 

hemin is being incurred in the interest of my marriage or family. 

Buyer I>Bte 

/EOS 

Seller's Signature Date ^ 
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standard 640 by 480 resolution, the Swan 
VGA can display 16 colors in extended 
800 by 6(X) mode. The Swan VGA card in- 
cludes .sol'twaie drivers (or Microsoft Win- 
dowsLi>i6, Louis 1-2-3, Ventura Publish- 
er. GLM. and AutoCAD. It has both a 15- 
pin analog and a 9-pin digital connector. 

One of the most unusual and welcome 
features included with the Swan .586SX 
was a well-written and accessible u.ser 
manual. Although that manual lacks an in- 
dex. the table of contents should guide any 
level of user to the information needed. 
The manual is not only informative about 
this machine, but will help newcomers un- 
derstand PC jargon. All terms are defined 
in a glossary, and the appendixes do a 
gixxJ job of covering the technical a.spccls 
of the machine. 

While the Swan .586SX is hefty and not 
much of a performer, it is solidly con- 
structed — and at a rock-bottom $1,499. 
the price is right. Helpful .staff and an in- 
fomtative manual add to the Swan's attrac- 
tiveness. 


TWINHEAD CORP. 

Twinhead 
Superset 490 

by Susan L. Hayes 

Twinhead International better hope to sell 
a lot of computers if the company is Itxrk- 
ing to carpet its new 144.000-square-f<x)t- 
factory in Taiwan, built to supplement the 
original facility operating at 120 percent. 
This rapidly growing corporation has 
U.S. -based offices in Silicon Valley and 
New Jersey. Twinhead sells products 
through a network of OEMs and distribu- 
tors. It offers a new and exciting approach 
to computer design in its 386SX machine, 
the Superset 490. and a refreshing promise 
of service and commitment to its cu.stom- 
ets — all without costing those customers 
an amt and a leg. 

The T winhead 386SX is a sturdy . com- 
pact small-fixrtprint mtxlel that inside and 
out resembles a sleek, well-trained athlete. 
The impressive organization of the Twin- 
head machine is carried over into the user- 
friendly dix:umentalion. which provides 
elaborate diagrams and color photographs 
as well as straightforward explanations 
about every aspect of the machine. Its 
well-organized format allows the ad- 
vanced user to flip readily to any particular 


COMPUTERS 

80386SX-BASED PCs 



Twinhead's intelligent approach to 
small-footprint design is evident in Its 
Superset 490 machine. Four expansion 
slots run horizontally and one of the 
three drive bays sits on its side. 
Twinhead’s performance may not be a 
plus, but its price is--$2,999 with 1 MB 
of RAM, a 40MB hard disk, and a mouse. 


section that he or she might need. 

The Qtronix Enhanced keyboard offers 
a firm touch. The LED indicators are 
placed together in the upper right-hand 
comer. The Backslash key is fixated be- 
low and to the left of the Enter key — con- 
venient enough that you're not contorting 
your hand to get to it. but out of the way so 
that you're not forever hitting it by acci- 
dent. Other keyboards are available on re- 
quest. 

The Twinhead 386SX machine current- 
ly has an FCC-approved Class A rating, 
but a Class B rating is expected sixtn. The 
system comes configured with mouse, 
parallel, and serial ports, and a hard drive 
controller already built in. So while its four 
available slots (three l6-bit and one 8-bit) 
may at first seem limiting, all are basically 
free for add-ins. The space-saving expan- 
sion card is vertical, which cuts off a few 
inches in the overall width and depth of the 
machine. 

Twinhead has taken its own 286 moth- 
erbtrard. which uses a combination of dis- 
crete logic and surface-mount VLSI chips, 
and added a daughtercard with a Ph(x:nix 
NEAT 286 Dual Mtxie BIOS that has a P9 
mixlification to support the 80386 CPU. 

The motherboard can hold up to 8MB 



Twinhead Superset 490 
Twinhead Cofp.. 30 Chapin Road. Unti K. P.O. 
Box 702. Pinebrook. NJ 07058. (201 ) 806-1688 
Ust Price: With 1 MB RAM. 1 2MB 5'-4-inch 
itoppy disk dnve. $1 .699; with 40MB hard disk. 
VGA card. DOS 3.3. moose. $2,999 
In Short: Those attracted by inrxwation will 
expenence love at first sight with the Twinhead 
Superset 490. Although not a speed demon, this 
machine s features and Twinhead s commitment 
to customer service will help it to build a loyal 
following 
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of lOO-nanosecond SIMM chips and up to 
16MB more with an add-in card. In the 
Twinhead. shadow RAM is provided for 
both the video and the BIOS, with EMS 
4.0 support built into the motherboard. 
With IMB RAM. it is recommended to al- 
fixate the customary 640K to DOS. 384K 
to shadow or extended meitxrry. 

This 16-MHz computer runs at zero 
wait .states and clixks a bus speed of 8 
MHz regardless of CPU speed. The Twin- 
head docs not use interleaved memory (un- 
necessary at zero wait .states) or a memory 
cache. The system unit features a 150-watt 
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While some computer companies are content offering 
cheap technology and limited support, Arche”offers Quality 
Thchnology backed by Superior Support. 

The THumph 286, like all Arche products, is made to exacting 
standards right here in the U.S.A. Since Arche assembles the 
Triumph 286 as a complete system, you're assured that every 
component, as well as the entire system, has passed a rigorous 
series of tests and inspections; including a two day bum in 
at over 100 degrees-this assures you of the highest quality. 

Arche personal computer systems are backed by a 
knowledgeable, quality dealer group, telephone support, and 
our 2 year warranty, including Hard Drive-the best in the 
entire business. 

Computer publication experts and thou.sands of u.sers 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others just 
can’t match. You simply can’t go wTong when 
you purchase an Arche .system. 


Speciflcations/Arche TYiumph 286 


80286 8/12 .MHz, O Wait Slate ■ 2 Parallel, 2 Serial Porta 

.512K to 1MB on Board. ■ Monochrome, Hercules 

16MB Thtal Compatible Adapter 

80287 Copiwessor Socket ■ 14" HiRes (1,000 line), 

2/8bit and 3 16/8bit ««««''' Am'*'' 

Expansion SloLs • 1.50W Power Suppiy 

Battery Backed Ciock/ • MS-DOS, GW-BASIC, LIM/EMS 
Calendar ^ Complete .512K System $1,49.5 

and 72nK/l UJM S .S" Complete 1MB System Sl.Bg.o 


Our new TRIUMPH 286 and other 
.ARCHE computer systems are avail- 
able exclusively at authorized 
.ARCHE dealers. For the location 
nearest you, call 1-800-422-4672. 
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Arche Ibchiiologies, Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road. fVemont, CA 94539 


Archr. Arrtir UiKD.TYiumph 2M arr tradrmarfcs AntipIK'hnntiion. Inr. 








power supply, switchable from 1 15V to 
230V. 

Our tested unit came with Twinhead’s 
own hard disk controller, which is built 
onto the drive itself. With all its circuitry 
located on-board, the hard disk is sup- 
posed to offer a higher level of integration. 
Because Twinhead’s AT-Bus Interface re- 
quires only one processor, it also requires 
fewer chips, thereby cutting down on costs 
and improving performance. In addition, 
because the hard disk and controller exist 
as one, you can add the hard disk without 
taking up an expansion slot with a control- 
ler, and you’re not forfeiting your option to 
daisy-chain on other drives. 

And now for something else complete- 
ly different, again from Twinhead: its own 
Magic Combo video graphics card and 
driver. The card is placed parallel to the 
motherboard, and by itself is able to emu- 
late color software on monochrome moni- 
tors. It can convert a 640- by 200-pixel col- 
or display into a 720 by 300 display in 16 
shades of gray. Supporting Hercules and 
Hercules Plus software, and ADA and 
CPA using a Twinhead-designed ASIA 
chip, the emulation is accomplished 
through hardware. But if you need VGA, 
don't despair: all you need to do is add the 
VGA adapter, complete with a VGA fea- 
ture connector, which has no present use 
but allows you to maintain complete com- 
patibility with IBM. The monitor provided 
with our test unit was a VisualPro, which 
allows toggling back and forth between 
monochrome and color. 

Twinhead keeps its commitment to 
partnership with its competitive pricing. 
For $1,6W you get the ST-506 system 
with 1MB RAM; 1 .2MB floppy disk 
drive; one parallel, one serial, and one 
mouse port built in; an Enhanced key- 
board; the Magic Combo card; the AT bus 
controller; and a floppy disk drive control- 
ler. What Twinhead considers a fully con- 
figured system also includes a 40MB hard 
disk, a VGA video adapter, DOS, and a 
three-button mouse. Although these are 
the only hard disk options available from 
Twinhead. other hard disk options are 
available from the dealer. 

In the all-important 80386 Instruction 
Mix test, the Twinhead Superset 490 fin- 
ished respectably in the middle of the 
group. On the DOS File Access tests of 
both large and small records the Superset 
490 demonstrated average performance, 
making the benefit of the built-in controller 
questionable. 

Although it may not be the fastest kid 



Everex took the low road to SX 
computing when it designed the Step 
386is: it simply added a 386SX 
daughtercaid to its 16-MH/. 286 
computer, and that was that. But the 
results are another story — this 
machine has a fast processor and a 
speedy hard disk that both keep up 
with full-fledged 16-MHz 80386- 
ba.sed computers. This machine 
turned in first- and second-place 
finishes on every benchmark test 
save video: Everex doesn’t currently 
supply VGA displays. You’ll even 
save space on your desktop: Everex 
managed to cut down on width by 
eliminating two drive bays while 
saving all eight expansion slots. If the 
price seems a little steep, remember 
that Everex is sold through 
dealers — factor in a big di.scount. and 
the price falls from high end to low 
end. The Everex Step 386is fulfills 
the original promise of the 386SX: 
386 perfbmiance at just above 286 
prices. 

If you're willing to go down a 
notch in perlbmiance for a com- 
mensurate cut in price, check out the 
Club AT Model 3 1 6SX and the Spear 
386/I6SX. These machines are so 
similar in layout, construction, 
performance, and cost that it’s tough 
to make distinctions between them. 
They both come in small boxes w ith 
eight expansion slots and three half- 
height drives, and their motherboards 
are veritable twins. Both offer I MB 
of RAM. a 60MB hard disk, a fully 
configured VGA system, and DOS 
for about $2,800. 

When you make your buying 
decision, don't forget about IBM. 

The IBM PS/2 Model 55 SX was 
announced hx) late to appear in this 
roundup, but at $3,895 fora VGA 
system with 2MB of RAM and a 
30MB hard disk, it may be worth 
considering for those who esteem the 
Big Blue label. It doesn’t boast 
blinding speed, but the Model 55 SX 
is so small and well designed that any 
marginal perlbmiance shortfall may 
be of secondary importance. 


on the block, the Twinhead is a well-con- 
structed, space-saving computer at an af- 
fordable price. So if you’re looking for a 
decent performer backed by lots of support 
and service, check this one out. 


ZEOS INTERNATIONAL LTD. 

Zeos386-16/SX 

by Catherine D. Miller 

The 386SX offering from Zeos, the Zeos 
386-16/SX, is another well-designed yet 
inexpensive machine in the Zeos family of 
affordable performers. At just $2,392 for a 
monochrome system with 1MB RAM, a 
65MB hard disk, and DOS, the Zeos gives 
you good 386 performance for a good 286 
price. 

In fact, Zeos sells a similarly equipped 
16-MHz 286 system for only $150 less. 
The list price for the basic configuration of 
each is the same: $1,895. For both systems 
this price includes a 32MB hard disk with 
monochrome graphics and monitor. Oddly 
enough, the 16-MHz 286 is shipped with 
1MB RAM, while the 386SX is shipped 
with only 512K RAM. The beauty of the 
80386SX chip is its tme protected-mode 
multitasking capabilities, and multitasking 
software making use of these capabilities 
requires lots of RAM. 

Turbo and reset buttons grace the front 
panel of a good-looking downsized case (6 
by 17 by 16.5 inches, HWD). You can 
also switch the speed of the microproces- 
sor down to 8 MHz with a software com- 
mand. LED indicators for power, disk, 
and turbo mode ate readily accessible on 
the front panel. The power switch is found 
on the right side, in the rear. 

The keyboard has a good dicky feel. 
The keys ate high and well spaced, making 
the keyboard pleasant to type on. 

Enclosed in the case are three half- 
height drive bays. A 230- watt power sup- 
ply from Teco with four AA alkaline bat- 
teries strapped to its side resides behind the 
drive bays. All Zeos models, including our 
review unit, ate shipped with a fast Sea- 
gate 32MB hard disk rated at 28 millisee- 
onds — unless you specifically request an- 
other of the nine Seagate and Wren drives 
available through Zeos. This drive came in 
fourth on both DOS File Access tests. 

The Zeos standard Adaptec RLL con- 
troller card can handle two floppy and two 
hard disk drives. The 1.2MB 5>/4-inch 
floppy disk drive included with our review 
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porate a BIOS designed specifically to 
work with the 80386SX chip — the Pro- 
386SX BIOS. 

An 8-bit 286 I/O card supporting two 
serial, one parallel, and one game port is 
standard Zeos fare. You get one serial and 
one parallel port with any system, but to 
increase your system port capacity you’ll 
have to t^e a slot. 

Our evaluation unit included a Paradise 
VGA Plus 16 card and Tatung’s Model 
CM- 1496 monitor. The Paradise VGA 
card features 16-bit autosensing, meaning 
that it analyzes the bus timing and will 
work in either an 8-bit or a 16-bit slot. 
When placed in a 16-bit slot, as it was 
here, it will take advantage of 16-bit BIOS 
and improve performance significantly. 
The card supports extended VGA resolu- 
tion, which includes displaying 800 by 600 
pixels in 16 colors. 

PC Labs’ video benchmark tests were 
mn without loading special drivers to take 
advantage of video shadow RAM. Zeos’s 
video performances were generally some- 
where in the middle of the pack, but they 


would have been improved had this driver 
been loaded. 

A separate setup manual includes some 
technic^ information and details each step 
of gening the Zeos 386-16/SX ready for 
work. It also includes a diagram of the sys- 
tem board and a small troubleshooting sec- 
tion. The brief system manual designed for 
the new computer user includes a table of 
contents, glossary, and index, but few 
technical details. 

The Zeos 386-16/SX offers a solid 
price/performance ratio in an attractive 
package. The main limitation is the base 
system’s 5I2K RAM. But if you want a 
monochrome system with a reasonably 
fast 32MB hard disk and 386 multitasking 
capabilities, the $1 ,895 price tag is hard to 
beat. ■ 


Henry Fersko-Weiss is a frequent contrib- 
utor to PC Magazine . Susan L. Hayes is an 
editorial assistant at PC Magazine. Cath- 
erine D. Miller is a staff writer at PC Mag- 
azine. Salvatore P. Ricciardi is a senior 
programmer at PC Labs. 


The Zeos 386-16/SX is a terrific all- 
around choice with its low price, small 
footprint and solid if r>ot stellar 
performance. A VGA system with 1 MB 
of RAM and a 65MB hard disk sells for 
$3,087. 


unit was from TEAC; Mitsubishi drives 
are also available. 

Six 16-bit and two 8-bit expansion slots 
grace the system board. The motherboard, 
designed by Progressive, is set up so that 
the four batiks of SIMM connectors are not 
hidden under drive bays and are easily ac- 
cessible. Since only SI2K RAM is stan- 
dard, you may want to upgrade the system 
RAM. 

Our evaluation unit came equipped 
with 1MB 100-nanosecond DRAM on the 
system board, occupying two SIMM 
banks. The Zeos 386-16/SX can handle 
8MB RAM on the motherboard and the 
full 16MB that the 80386SX supports. It 
uses paged/interleaved memory, which 
switches between banks and allows the 
processor to access several banks sequen- 
tially. In addition, it turned in good per- 
formance times on our Conventional 
Memory benchmark test, setding comfort- 
ably in the top half of the pack. 

The 80386SX microprocessor is sur- 
face-mounted between the expansion slots 
and the SIMM connectors. It requires 
I MB RAM to mn at 1 6 MHz with no wait 
states. The system we reviewed came 


Zeos38&-t6/SX 

Zeos IntematonaJ Ltd.. 530 Fiftfi Ave. NW 
#1000. St. Paul. MN 551 12: (800) 423-5891 . 
(612) 633-4591. 

Ust Price: With 512K RAM. 32MB hard disk. 

1 .2MB S'/Hoch floppy disk drive, morxichrome 
monitor. Si .895: with 1 MB RAM. 65MB hard disk. 
DOS 3.0. S2,392; with VGA monitof. $3,087; with 
32MB hard disk. 80387SX coprocessor. DOS 
4.01.S3.532. 

In Short : The Zeos 386- 1 &SX is a weD-riesigned 
and inexpensive smalt-tootprint 386SX computer. 
Although rx)t or>e of the fastest 366SX machines 
tested, it turned in solid performance times on all 
our benchmark tests. 
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equipped with an 80387SX math co- 
processor in the nearby socket. Although 
Zeos placed in the lop half in our Instmc- 
tion Mix benchmark test, which measures 
processor speed, its performance on Roal- 
ing-Point Calculation fell into the bottom 
half of the group. The Chips and Technol- 
ogies 386SX NEATSX chip set supports 
the processor. 

Of the six systems equipped with co- 
processors, this machine’s coprocessor- 
dependent times were the worst. The Zeos 
386-16/SX was the only system in this ear- 
ly roundup of 386SX computers to incor- 
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E-MAIL, 

The Global Handshake 



by Luisa Simone 

Through enhancements in rate structures. 


delivery options, and on-line extras, public 


e-mail services are growing more creative in 


their efforts to woo subscribers. And the most 


worthwhile goal of all — ^full interconnectivity 


among carriers — is finally within reach. 


Say the words “electronic mail” and people will know ex- 
actly what you mean. Or will they? Certainly everyone un- 
derstands that electronic mail allows you to transmit mes- 
sages and other fdes to people down the hall or halfway 
around the world. And there's no need to discuss its bene- 
fits, among which are near-instantaneous delivery and the 
elimination of conference calls. 

This basic description, however, can encompass any 
number of products or services. Public carriers like AT&T 
Mail, Western Union Telegraph’s EasyLink, and MCI 
Mail — which form the main focus of this article — have tra- 
ditionally catered to the individual subscriber. They resem- 
ble both the postal service and the phone company. Like a 
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post office, they maintain mailboxes for 
each individual user or business. As is the 
case with the phone company, all e-mail 
customers are listed in open directories. 

Electronic mail is also available as an 
ancillary service from information pro- 
viders like CompuServe or The Source. 
While most people subscribe to these for 
their extensive database offerings and the 
benefit of on-line conversations, each user 
is also automatically entided to a private 
mailbox. 

INTRACORPORATE E-MAIL 

Companies like Dialcom and GE Quik- 
Comm have traditionally provided the 
means for intracorporate electronic com- 
munications. As with public e-mail ser- 
vices, all that’s needed for subscribers to 
access these services is a modem and com- 
munications software. Known as value- 
added networks, these companies distin- 
guish themselves with support and 
customization for large, even multination- 
al, corporations. 

Products like IBM PROFS, DEC All- 
in- 1, Novell MHS, and DaVinci also fall 
under the general heading of e-mail. (See 
the sidebar "Gateway Technology; So 
Near, Yet So Far.”) These are not e-mail 
services per se, but software that provides 
internal messaging capabilities for main- 
frames. minis, or LANs. 

Viewed in such a linear manner, it may 
seem that there are some clear-cut distinc- 
tions among these various categories of e- 
mail. But the lines that separate them ate 
becoming increasingly blurry. Gateway 
products make it possible to hook private, 
LAN-based e-mail systems into public car- 
riers. Corporate providers are changing 
their rate structures to entice individual 
customers to sign up. Information services 
are expanding their e-mail systems to rival 
the delivery options of the public carriers. 
Even MCI’s recent acquisition of a corpo- 
rate e-mail service (RCA Mail from RCA 
Global Communications) points toward 
converging technology and increased 
competition. 

The competition is fierce for a very sim- 
ple reason. The size of the .subscriber base 
remains the single most important consid- 
eration when choosing an electronic-mail 
system. E-mail services have (until recent- 
ly) been closed-circuit systems: they re- 
quired both correspondents to maintain 
mailboxes with the same carrier. In this 
sort of numbers game, potential customers 
asked two straightforward questions: 
Where do my business associates sub- 
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scribe? And how many other contacts can I 
make by Joining a particular service? 

In 1988, of the three public carriers re- 
viewed here, EasyLink, with 175,0(X) ac- 
tive mailboxes, outdistanced both MCI 
Mail ( lOO.tXX)) and AT&T Mail (4O,(K)0). 
Both MCI and AT&T, however, have giv- 
en their customers greater access by link- 
ing with other services. The long-standing 
proprietary link between MCI Mail and 


Potential e-mail users 
ask: Where do my 
business associates 
subscribe? And how 
many other contacts 
can I make through a 
particular service? 


CompuServe allows MCI subscribers to 
communicate with over 450,000 EasyPlex 
mailboxes. AT&T customers can now 
contact Dialcom’s 140,000 subscribers via 
the first domestic X.400 link. 

MESSAGING PROTOCOLS 

The X.400 protocol promises to someday 
make interconnectivity among e-mail ser- 
vices a reality, thus offering subscribers to 
any participating service a host of electron- 
ic contacts. The X.400 protocol basically 
governs the structure of the electronic en- 
velope in which a message metaphorically 
travels. Ratified by the CCITT (ie French 
abbreviation for the International Tele- 
graph and Telephone Consultative Com- 
mittee) in 1984, X.400 was developed to 
provide a common way for all electronic- 
mail carriers to address messages. Theo- 
retically, any correctly addressed message 
would travel to its destination — between 
different carriers — without a hitch. 

Sending messages between carriers 
transparently is the first and most obvious 
benefit of X.400. Secondly, X.400 in- 
crea.ses the ease with which vendors can 
tran.sport binary data by separating the en- 
velope from the actual content of the mes- 
sage. The only criticism of X.400 is that it 


requires each message to be addressed 
thoroughly and exactly. 

But that last little problem could be 
solved by the X.500 protocol. Ratified by 
the CCITT just last year, X.500 is a set of 
technical specifications for what could be- 
come a global electronic telephone book. 
With a directory in place (one so large that 
it would necessarily reside on several dif- 
ferent networks), it would no longer be 
necessary to know the exact mailbox num- 
ber for each correspondent. Addressing 
electronic mail might become as simple as 
entering someone’s name, company, and 
city. 

The X.500 protocol may requite users 
to make some adjustments. Right now, 
when you are on-line, you immediately 
know when you have misaddressed a mes- 
sage. With X.500, users may have to get 
used to delayed feedback. Indeed, like pa- 
per mail (although still much faster), we 
may have to learn to live with "addressee 
unknown” error messages. 

This move toward interconnectivity has 
in large part been inspired — even insisted 
upon — by the customers, not the vendors, 
of electronic mail. The Aerospace Industry 
Association (AIA) is currently providing 
the impetus for a large pilot program that 
uses the X.400 protocol to connect just 
about every rival e-mail carrier in the U.S. 
The seeds planted with that pilot program 
are already starting to bear fmit. As we go 
to press with this issue. Dialcom and MCI 
have armounced an X.400 link that should 
be live by the fourth quarter of 1989. Tel- 
enet, U.S. Sprint’s data corrununications 
company, also has gotten into the picture. 
A new X.400 link that connects its Tele- 
mail 400 messaging service, MCI Mail, 
and AT&T Mail, was expected to be oper- 
ating by early summer. 

One word of caution about the X.400 
bandwagon: although all of the carriers in- 
volved in the pilot program have an- 
nounced support of X.4(X), they still must 
work out the contractual revenue-sharing 
details for the messages that travel across 
systems. They also must either change the 
structure of their internal messages (to sep- 
arate the envelope from the body of the 
message) or Uanslate back and forth be- 
tween their own formats and the X.4(X) 
format. In addition, the carriers must es- 
tablish physical links between their net- 
works. 

EXISTING ALTERNATIVES 

In the meantime, third-party vendors are 
offering translation services to those peo- 
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CONNECTING E-MAIL SERVICES 


This simplified chart of interconnec- 
tions among services indicates the vari- 
ous types of connections and the bene- 
fits of each. First, proprietary links like 
the one between MCI Mail and Compu- 
Serve (A) allow subscribers of the ser- 
vices to communicate with one anoth- 
er. It is necessary, however, to know 
the exact mailbox ID of the person you 
wish to address. 

DASnet is a third-party clearing 
house for electronic messages. Anyone 
can be a DASnet client: smaller elec- 
tronic services like Connect provide a 
connection to DASnet (D) as part of 
their basic service. Businesses and even 
individuals can also subscribe to DAS- 
net if they also maintain a primary mail- 
box on another service. In turn, DAS- 
net “subscribes” to most major 
carriers, including MCI Mail, AT&T 
Mail, and EasyLink (C). Though this 
system appears awkward, it ensures 
that your data will arrive in the correct 
format, since DASnet will translate 
your message to the proprietary formats 
of each carrier, 

AT&T Mail and Dialcom, however, 
are the first domestic public carriers to 
share a live X.400 link (B) — without a 
doubt, the connection with the greatest 
potential. By adhering to a standard ad- 
dress format, messages can travel be- 
tween different e-mail carriers. Assum- 
ing that all of the major carriers 
ultimately sign operating agreements 
with one another, it will be possible for 
carriers to exchange messages without 
actally sharing a physical link. Files 
will be routed throu^ other services, 
and still arrive at the correct destina- 
tion. ■ 


Key 

• Basic connections 

• Translation 

• Proprietary 

• X.400 Link 


Electronic services 
with iinks to DASnet 
(e.g., Connect) 
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pie who have a pressing need to communi- 
cate across networks today. DASnet (DA 
Systems, Campbell, Calif.; (408) 559- 
7434) has clients that range from other 
electronic networks (like Connect Profes- 
sional Information Network, INET, or 
UNISON) to businesses to individuals. In 
turn, DASnet subscribes to most of the 
major carriers. DASnet translates mes- 
sages from one carrier’s format to anoth- 
er's and transmits the ftle. 

Fees for individual users include 
$33.50 to register, $4.75 for monthly 
maintenance, and per-message charges. 
To send a 2 ,000-chaiacter message to MD 
via DASnet, for example, will cost ap- 
proximately 64#. DASnet requires that 
you maintain a primary mailbox on a true 
e-mail system, like MCI Mail. In addition, 
you pay for messages both sent to and re- 
ceived from the e-mail services to which 
you do not subscribe. 

NOT JUST ELECTRONIC 

While e-mail subscribers may find it diffi- 
cult or costly to communicate with people 
on other carriers, it’s a snap to send mes- 
sages to people who don’t subscribe to any 
e-mail service at ail. 

What starts off as an electronic file on 
your computer can, via the services of 
AT&T Mail, MCI Mail, or EasyLink, 
arrive at its destination as a priority letter, a 
Mailgram or courier delivery, a telex, or a 
fax. Converting electronic messages to 
other formats has proven to be the easiest 
way to sidestep the interconnectivity prob- 
lems between services. 

Of course, you can accomplish PC-to- 
fax deliveries much more directly by pur- 


Look at DASnet tor 
interaervice 
coiTimunications.lt 
functions asa 
deatlng house for 
sleclionicinalby 
translaling among 
proprietaryformals 
and retran sm itt in g 
the message. Here, 
the MCI address 
Ins is used wWi 
Lotus Bgonsss to 
send the message 
toDASnet ' 


chasing a fax board for your computer (see 
“PCtoP^r: Fax Grows Up,” PC Maga- 
zine, April 11, 1989). But electronic-mail 
services add a certain element of conve- 
nience. You don’t have to learn how to use 
the fax board, and you don’t have to wait 
for the telephone connection. The e-mail 
service will try a connection several times 
before reporting back to you that the mes- 
sage could not be delivered. 

Xpedite Systems (Eatontown, N.J.; 
(8(X)) 227-9379) believes that many busi- 
nesses care less about e-mail than they do 
about fax. PC Xpedite and FAXCast are 
proprietary programs that allow you to 
route your ASCII, WordPerfect, Microsoft 
Word, WordStar, MuitiMate, and Dis- 
playWrite documents through the Xpedite 
system to any fax machine worldwide. 
Subscribing to Xpedite means that you 
don’t have to own an electronic mailbox or 
a fax board. 

The Xpedite service can not only send 
faxes — it can also convert fax transmis- 
sions and deliver them to subscribers as 
electronic files using a TIFF format. The 
TIFF format has limited use: you can’t 
convert a TIFF file into an editable file for- 
mat, and it does take up a lot of disk space. 
But you can view the file on-screen to de- 
cide if you want to print it out or delete it. 

Xpedite charges $49 for the basic PC 
Xpedite software and $25 for the broad- 
casting supplement that assists users in cre- 
ating and maintaining large mailing lists. 
Subscribers pay a $10 minimum rrKmthly 
usage charge and are billed for the trans- 
mission time of each fax. A single-page 
fax transmission can cost $.20 to $.30. 

AT&T Mail lets you choose to have all 
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Up on the hill it looked like another split along party lines. Both Macintosh and 
PC users fought for access to the same information. Until a TOPS network brought them 
together in bipartisan agreement, that is. 

Maybe that’s why TOPS has been voted the de facto 
standard for easy Mac- to - PC connectivity by some 600,000 
users. All you have to do is install TOPS software in each 
Macintosh and PC on the network, add a network card to 
each PC, and you’ve got a quorum. 

A polished diplomat in any arena, TOPS easily 
trades data from Lotus 1-2-3 to Excel, Microsoft Word PC 
to Word Mac and most other 


TOPS Tech Specs 

orts Applel^ik and Flashlcilk running 
on twisted' pair cabling (telephone wire), and 
EtherT&lk on thick or thin Ethernet cabling. 

• All IBM PCs. PS/2 Models 25 or 30. or compatibles 
require TOPS FlashCard. 3Com EtherLink II or 
Western Digital EtherCard Plus. PS/2 Models 50 
ihrou^ 80. or compatibles require 3Com 
EtherLink/MC card. 

* TOPS can be configured as a distributed, dedicated, 
or combination server network. 


Mac and PC applications. 
And if you’re looking to discuss the issues with other 
networks and systems, such as Novell, AppleShare, 
and Sun NFS, TOPS provides the perfect forum. 

No wonder, when it comes to making connections, 
TOPS is the people’s choice. Call the TOPS Division of 
Sun Microsystems at 1-800-445-TOPS, ext. 304. 


^sun 

microsvsiefns 


TOPS 

when you need connections. 


From outside the U.S. and Canada, call TOPS at 
l-415'769-8700. ext. 504. Or v^Tite to TOPS. 

950 Marina Village Parkway. Alameda. CA 94501. 
For information on European distribution, call 
44 276 51440. 


We found a measure 
they could both agree on. 
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of your electronic mail delivered automati- 
cally to your fax machine instead of your 
mailbox. You can also call AT&T’s Mail 
Talk service from a Touch-tone phone and 
listen while an electronic voice “reads” 
your electronic messages. Your networked 
e-mail system can now also have this capa- 
bility via VoxMail ($3,495 from VoxLink 
Coip., Nashville, Tenn.; (615) 331-0275). 
VoxMail is software that works with e- 
mail software nmning on a Novell MHS 
system; like AT&T Mail Talk, it converts 
electronic messages to the synthetically 
spoken word. 

Converting fax formats to TIFF files or 
translating electronic text files to voice 
messages are conveniences that have prac- 
tical business applications. There is, how- 
ever, a much more powerful conversion 
tool connected with electronic mail. EDI, 
or Electronic Document Interchange, is a 
general term that applies to a set of proto- 
cols (X. 12, for example). These protocols 
provide mechanisms by which the infor- 
mation that’s entered in a standard form on 
one end of the e-mail transaction can be 


Certainly the main 
reason to use an 
e-mail service remains 
the transmission 
of ordinary 
text messages. 


translated and processed automatically on 
the receiving end. 

Think of it as computer-to-computer 
conununication rather than person-to-per- 
son messaging. The most typical applica- 
tion involves automatically converting the 
on-line order-entry form of the sender into 
a format compatible with the inventory 
control system of the recipient. In this ex- 
ample, electronic messaging becomes a 
mere transport mechanism for the real ap- 
plication — inventory control. 

PLAIN-JANE MESSAGES 

Certainly the main reason to subscribe to 
an electronic-mail service remains the 
transmission of ran-of-the-mill text mes- 
sages. With different carriers offering fea- 



• On-U)iirtl KA.VI op to 8M 

• 12, 16, 20, MHz CPU Speed 

• CPlI-8088, 286, 386SX, 386 

• Gniphics-VGA, EGA, CGA, MDA 

• SCSI, ,ST506, IDi; 

• Floppy Interface 

• Keyboard Interface 

• 2 Serial Pon,s 

• 1 Parallel Port 

• Ethernet Interface 

• Award or Phoenix Bio,s 


3CHK.28f>, ,$86,sX. .Wf) Jfv iratk-rtatix-K <ii Intd Citrp 
■XT. Ai. lil.M art- iraiknaiiK*' tif IHM <.t»fp 
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Also Available: 

• Card Cages 

• Backplanes 

• C Chassis 

• Kackmounts 

• imich more 

H Diversified 
Technology 

II2E Suk-Sl • RidRflanil. ,MS .IVIW 
((iDlWVMlil 

1 - 800 - 443-2667 

Designed and Minufadtired by DTI m tlte I SA 


CIRCLE 324 ON READER SERVICE CARD 


SHOOT TO THRILL! 




Computer Dart 
Gun Game 



Relieve stress and 
have hours of fun 
with your computer! 

INCLUDES: 

‘.45 Caliber Dart Gun 
'6 Soft Darts (Suction Type) 
’5.25" Game Disk With: 
Bullseye Darts 
Championship Darts 
Baseball Game 
Count Disk Target 
Executive Decision-maker 
Boss Panic Screen 
And FREE membership to 
the Count Disk Club 

1 - 800 - 344-1996 

Supports: IBM, & Compatibles, CGA, EGA, VGA and Hercules 
*To order call our toll-free order Ime or send $79.95 + $3.00 (S&H) Check or 
Money Order to Count Disk, 2601-38 South Military Trail. Suite 164, West Palm 
Beach, FL 33415. Florida residents add 6% sales tax. Dealer inquiries welcome 
at (407) 241-6050. 
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COMMUNICATIONS 

ELECTRONIC MAIL 


TRIMMING THE E-MAIL TAB 


Using electronic mall efficiently means 
getting your message out as quickly and 
as cheaply as possible. Obviously, unless 
you're absolutely desperate, you shouldn't 
send a 20-page telex — and at nearly $60. 
you certainly shouldn’t send it on AT&T. 

But before you take all of these 
numbers at face value, take a moment to 
examine the nuances that can influence 
price. AT&T Mail, for example, seems to 
be much more expensive than either MCI 
Mail or EasyLink when delivering short 
electronic memos. If you use AT&T Mail 
Access Plus to create your memo, 
however, you avoid the on-line creation 
charge of $.25. dropping the price down to 
$.35 — right in there with EasyLink. And 
Western Union's low. low telex charge of 
$.36 per telex minute assumes you are 
communicating with another Western 


Union terminal. Send that same message 
to an “off-net" terminal and the price 
jumps to $.88 per telex minute. In addition, 
our testing script assumes that you will 
always be calling from a local number. 
Toll-free 800 numbers are features of MCI 
Mail and AT&T Mail that can keep costs 
down. 

Take a good look at your actual usage. 
Alternative pricing structures are available 
for high- and, believe it or not. low-volume 
users. 

Finally, consider the delivery method 
you use most often. White MCI Mail, for 
instance, may be the right choice for fax 
delivery, a dedicated fax-processing 
service like Xpedite Inc. or a PC fax board 
may be the ultimate low-cost solution for 
electronically generated messages. 


1 PUBLIC E-MAIL: COMPARISON OF COSTS I 


Send a 

Send a 


Report 

Memo 

AT&T Mail (a) 

$ 3.65 

$ 0.60 

MCI Mail 

$ 4.00 

$ 0.45 

Western Union's EasvUnk (b) 

$ 2.33 

$ 0.35 

AT&T Telex 

$59.83 

$ 1.20 

MCI Telex 

$34.38 

$ 0.55 

Western Union's EasyLink Telex 

$22.50 

$ 0.36(d) 

AT&T Fax 

$16.60 

$ 0.80 

MCI Fax 

$12.20 

$ 0.50 

Western Union’s EasyLink Fax 

$14.20 

$ 0.55 

AT&T Overnight 

$10.35 

$ 7.70 

MCI Courier Overnight 

$ 9.00 

$14.00 

Western Union’s EasyLink Mallgram (c) 

$23,95 

$ 3.95 

Federal Express _ 

$15.00 

$15.00 



(a) Includes on-line message creation charges. Charges do not apply to users of 
AT&T Mail A^ss Plus. X.400 systems, or AT&T/PMX StarMail. 

(b) These rates assume that you are communicating at 1 .200 bits per second. 

(c) Western Union's Mailgrams are the only overnight paper-mail delivery option with 
EasyLink. 

(d) This price refers to Western Union's telex terminals only. If you send an “off-net" telex, 
the cost is S.88 per telex minute. 


Rates in this table are based upon 
the following assumptions: The 
Memo is 50 words long. 250 char- 
acters typed on-line in 2 minutes. The 
Report is 20 pages. 5,000 words, 
25,000 characters, uploaded in 5 
minutes and 45 seconds. The user is 
calling from a local number. (Annual 
rates are not included.) 


Telex transmissions are billed 
per telex minute, based on the output 
time to the receiving telex terminal. 
For the purposes of this comparison, 
we are estimating 400 characters per 
telex minute. 

Fax prices are for domestic 
transmission. 


tures that often parallel one another and 
with interconnectivity becoming a reality, 
customers will make their judgments on 
the basis of price and support. 

EasyLink’s recent ^option of a per- 
message billing puts its fee structure on a 
par with those of MCI Mail and AT&T 
Mail. Even so, there does seem to be some 
differentiation among the three carriers at 
the extremes of either low- or high- volume 
pricing. 

Support is increasingly a matter of im- 
proving the user interface — off-line as 
well as on-line. Many companies have de- 
veloped proprietary software to augment 
the on-line prompt and to help users get the 
most out of their e-mail systems. 

This doesn’t apply to just the public car- 
riers. Both The Source and CompuServe 
as well as EasyLink, MCI Mail, and 
AT&T Mail can be accessed more effi- 
ciently with special software. Indeed, part 


E-mail service support 
is increasingly 
becoming a matter of 
improving the user 
interface — off-line as 
well as on-line. 


of the raison d’etre for new electronic net- 
works like Connect ((408) 973-01 10) is the 
Microsoft Windows-based software need- 
ed to access their on-line information. This 
is the only on-line service that lets you do 
things like create an e-mail message in one 
window while running stock market 
quotes in another. 

Even Prodigy, IBM and Sears’s on-line 
service (available in such metropolitan ar- 
eas as New York, Boston, and Los Ange- 
les ((914) 993-8843) relies upon a sleek 
and easy-to-use interface to entice new 
subscribers. The service provides minimal 
messaging capabilities and has yet to prove 
the value of its irrformation and shopping 
services; however, a flat monthly fee of 
$9.95 and no on-line charges have helped 
it to secure an early subscriber base of 
50,000 households. 

Software, whether it is Lotus Express 
for MCI Mail (Desktop Express for Macs), 
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Watetatkxis no 
have to be static»iaiy 



At Toshiba, we don’t just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 

Like how to get the power you 
expect from a workstation out of 
a portable computer. 

That’s what led us to design 
the new T5200. 

We gave it a 386 processor, 
2MB RAM internal (upgradable 
to SMB) and a high resolution 
VGA display clear enough for 
the most sophisticated graphics. 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 
IBM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 



manirame communications 
boards and LAN cards. 

And we got it all into a machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful ITC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 
you do your work. 
It’s also what 
you can do there. 

TS200:20Mm3S6 
processor, 2 internal 
IBM compatible e^n- 
sion sbts, VGA di^ay 
with external VGA 
monitor port, 40MB or 
lOOMB hard disk, 2MB 
RAM standard ex- 
pandable to 8MB, 1.44 
MB 3]^ diskette drive. 

Titshibu is the world 
adr in trufy portable 
ond manufacturvs 
a complete line of high qi4aUt\ dot-matrix and l astr 
printers. For more inptrmatkm call 1-800457-7777. 


In Touch with Tomorrow 

TOSHIBA 

Toshiba America IniiirTnatiun Systems, Inc., Computer Systems Divisian 
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Connect to GerifecK 


YOUR NETWORK SPECIALISTS! 



$749 


OUR LOWEST PRICE EVER! 

• 51 2K RAM expd to 1MB on Main board 

• 101 Key Keyboard, Award BIOS. 

• Four 16 Bit SLOTS, Two 8 Bit SLOTS 

• Serial/Parallel ports 

• WD 1003 VSM 2 Controller 




AS REVIEWED IN PC MAGAZINE! 

• 80286 Processor,20Mhz,0/1Wait state 
1 MB RAM exp. to 2MB on Motherboard 
EMS 4.0 Dr.80287-10 Support.PhoenIx Bios 
Norton 23.Landmark 26.7 MHZ 
8 Expansion Slots 


$1149 



GEIITlCH3»-20 $1500 

NEW LOWER PRKEIII! 

• 80386-20 Processor. 20MH2. 0 Wait state 

• 1MB RAM exp. to 9MB on Motherlxiard 

• 80387-20 Mal^ co^xocessor support 

• One 32-M. Fwe IS-Pit. Two 0-W slots 

GEWTECHWORKSTCnOM S939 

OtSKLESSl NETWORK READY1I 

• ARCNET Card W/Boot ROM 

• 80286 Processor, l2Mtiz. 0 Wait state 

• 512K RAM exp to 16M6 

• 14* Monochrome Monitor. W/Graphic Card 

• 5 expansion siois. low Profile Case 

GENTECH Turbo XT-10 $479 

• Nec V-20 CPU processor, 

• 10/4.77 MHZ switctteble 

• 512K RAM exp to 640K on motherboard 

• Rates 4 0 on Norton Scale. 84 Keyboard 

• One 380KB Roppy Drive, ser/par/clock 


Al 286 and 386 systemsfExcepI Work Station) 
include 1 44MB or 1 .2MB FD. dual FCVHD 
controller. 200 Watt power supply serial and 
parallet porte, and 101 keyboard 


MATRIX 



V6A. MIC COD, CORPORATE PO 
ACCEPT^ 

217 Broadway Suite 615 NY NY 10007 


GEKTECH OPTIOWS 


LOW PRIC£!!I 

MONOCHROME SYSTEM $139 

EGA COLOR SYSTEM S479 

YGA COLOR SYSTEM $545 

VGA MONO SYSTEM $319 

30MB COCFul Height $269 

40M8 ST-25M 26ms $379 

TOMB MAXTOR 28ms $599 

BOMB MAXTOR SCSI HALF HT . 28ms $799 
155MB MAXTOR ESDI W/Com $1499 

320MB MAXTOR ESDI W/Coni $2689 


Seagate 4038 


30MB 40rnt Hard disk 

$259 


BROTHER HL8e 

1MB RAM. 25 FONTS. HP 
EPSON. DIABLO 
EMUUTION 91 * 


MATH CO PROCESSORS 

(LOWEST PRICES!!) 

80387-25 $475 

80387-20 / 80387-16 $395/$325 

8X287-12 $285 

80287-10/80287-8/80287-6 $230/$195/$140 
8087-1/8067-2/8087-3 $175/$129/$89 

NEWI! NEW!! 80387-SX $329 


COMPUTERS 

AST RESEARCH 

NEWIII BRAVO 266 8MHZW/0 OR $789 
Premium 286. Mod 70 512K RAM $1189 
Premum 386. Mod a0(V30X $2659/2799 

COMPAQ 

NEW!! DESKPRO 286e from$l819 

SLT 286 MODEL 20/40 $3945/$4395 

DESKPRO 286 !romSl7X 

DESKPRO 386S ffom$2379 

DESKPRO 386/20e from$3750 

‘Call tor Other Models and Contigurabons 


ARCNET 

Interlace Card $99 
Active Hii] $219 


THESYS Multi-Canl 


FOR XT 

$39 


MEMORY BOARDS 


Intel Above Board Rus W/512K 

$429 

Intel Above Board Plus I/O w/512K 

$459 

AST RAMPAGE Rus 512K uses SIMMS 

$389 

Thesys Multifuntion card tor XT 
expandable to 1 MB Lim memory 
senal. paralel. clock Board 

$39 

GAME PORT AT/XT 

$20 


NETWORK STARTER KIT 

S975 

■aUOES NOVELL ELS 4 USER SOTWAK 

4AnckETCAn)S cablmgs passive hub 

NETWORKING SOFTWARE 

SCALL 

25 ARCNET CABLE 

$20 

25 ETHERNET CABLE 

$20 

Sa ARCNET CABLE 

$30 

HARVEST ARCNET CARO 

$99 

HARVEST ETHERNr CARD 

$159 

HARVEST ACTIVE HUB 

$219 

HARVEST ETHERNET NE1000 

$159 

NETWORKING 

TIARA TECHNOLOGY 

ARCNET LANcarWMCA 

$109/349 

ETHERNCT LANcard/MCA 

$229/359 

ACTIVE HUB 

.$329 

ARCNET PASSIVE HUB 

$39 

16 BIT ARCNET CAROfNEWlI'!) 

$379 

PRINTERS 

RMrrSUOL3400 24PIN 

$559 

NEC/EPSON ALL MODELS 

$CALL 

PANASONK 1180.1191.1124 

SCALL 

MUOATA ALL MODELS 

SCALL 

QMSPS810 

$3699 


CALL FOR SPECIALS ON DIGITIZERS. 
PLOTTERS. SCANNERS & FAX BOAROSI 


Genlech 


Add 24b lor COD Minimum PO $500 Prices subfecl 10 change Return aulhonzation required 
lor deleciive merchandise All returned non-deiective merchandise subtect to 204b restoclung 
charge 


CUSTOMER SERVICE 


401-732-5556 


ORDER ONLY 


800-NET 0286 

FAX NO. 

401-732-5518 

International Inquiries Welcome 
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Instant Mail Manager for EasyLink, 
AT&T Mail Access Plus, or a LAN-based 
mail package, shields the user from the on- 
line e-mail interface. This cuts down on 
the time users must spend accessing the 
system on-line; it also provides an easier, 
more efficient way for users to create, 
manage, and transmit electronic mail. 

CHANGES BREWING 

Everywhere you look, the electronic-mail 
market is in transition. In Europe, which 
has been a model of stability because the 
PTTs (Postal, Telephone, and Telegraph 
offices) are basically government-operated 
monopolies, everyone is waiting for 1992 
and open-market competition. 

Here in the United States, competing e- 
mail carriers live off of the idea that they 
can supply more subscribers than the next 
guy. As a result, interconnectivity be- 
tween carriers has not been willingly em- 
braced. It remains to be seen exacUy how 
X.4(X) and X.500 will change that. 

There are predictions that, wherever 
possible, individual mailboxes will mi- 
grate off centralized public networks. 
They will be consolidated into workgroup 
mailboxes residing on local area networks; 


gateways will be used to access public car- 
riers. Even the Regional Bell Operating 
Companies (R-BOCs) ate now frre to get 
into the e-mail business on a local level. It 
is interesting that Telemail, long known as 
a corporate e-mail provider that caters to 
large multinational corporations, is pursu- 
ing joint venture agreements with R-BOCIs 
in order to resell its service on a local level 
to individual subscribers. 

Change always breeds confusion. But 
by examining the current issues and future 
trends, you should be able to choose an 
electronic-mail service that will enable you 
to meet your strategic needs today — artd 
tomorrow. 


AT&T 

AT&T MaU 

AT&T Mail’s command structure has 
much in common with that of competitor 
MCI Mail. AT&T Mail (available for a 
$30 annual fee) can Show you the mes- 


sages you have received or sent; MCI lets 
you Scan your in-box or out-box. AT&T’s 
Read, Send, Answer, and Forward com- 
mands do as they suggest, just as in MCI 
Mail. 

AT&T Mail, however, provides some 
unique options for these basic functions. 
For example, you can write a standard text 
reply, keep it on file with AT&T, and have 
the system generate automatic answers to 
every piece of mail you receive that match- 
es a specified Subject criteria. This is a 
great feature if you feel that acknowledg- 
ing every message is important but don’t 
want the tedium of composing each reply . 

ADDED CHARGES 

Writing and editing messages on-line with 
any e-mail service is always tedious, but 
AT&T also makes these activities some- 
what expensive. In addition to transmis- 
sion charges, there is a surcharge for on- 
line creation. The only way to circumvent 
it is to create messages off-line with AT&T 
Mail Access Plus, AT&T’s $1(X) propri- 
etary communications program. Even 
messages uploaded from your text editor 
incur a penalty of $.20 or $.45 . 

If you must create messages on-line. 



It takes a great periormaiKe lor a disk to become 
a legend. Chuck Berry has what It takes And so 
does PROCOMM PUIS. It gives you power and 
ease ol use that surpasses communications soft- 
ware costing J250 or more. Yet PROCOMM PUIS 
costs just S89.00. Which simply means when 
you want communications software that gives you 
a great performance, you can still be gm! to 
your wallet. 

LEGENDARY 

DISKS 

Ask your software dealer today about PROCOMM 
PUIS, now available in stand-alone and local 
area network versions. 


DATASTORM TECHNOLOGICS INC 

PO.B 01 1471 •Columbia, MO 65205 
3M.474.8461 
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The T8R portion of 
AnTM^Access 
nus, along with the 
Personal Directory, 
can reside In 
expanded memory. 
The Personal 
Directory (the 
topmost window) 
will automatically 
address an 
electionkMnail 
message, a fax, or 
atelex. 


you’ll appreciate that AT&T augments the 
usual editing commands. In addition to the 
likes of Delete, Copy, and Change, you 
will fmd Locate and Undo. Locate lets you 
search for a specific text string; Undo gets 
you back to where you were a minute ago 
so that you won’t have to rekey in deleted 
or alter^ text. 


The Directory and Profile commands 
are particularly useful. Directory lets you 
query the database to find a subscriber’s 
ID. The Profile command lets you choose 
the menuing level (full menus, brief 
menus, or commands), change display de- 
faults for things such as line length, list lo- 
gos for paper deliveries, and automatically 


forward your mail. In a reversal of the cur- 
rent attempts to have faxes delivered elec- 
tronically to your PC, Profile lets you have 
your e-mail forwarded to your fax ma- 
chine. Profile also lets you change from 1 
day to up to 6 days the default on-line stor- 
age period for e-mail you have read — at no 
extra charge. 

FORMS/RLES OPTIONS 

AT&T can extend on-line storage time 
past 6 days, but only for an additional fee. 
If you opt for Form^iles status, you’ll be 
able to store messages on-line indefinitely. 
A monthly fee of $ 10 gives you 30 storage 
units (each unit consists of a message be- 
tween 1 and 7,500 characters). 

Users who subscribe to Forms/Files are 
allowed to generate simple forms on-line 
and then store them for later use; colons are 
used to indicate fields to be filled in later. 
This is a simple and convenient method 
that can be used for creating standard busi- 
ness forms, including order forms and 
questionnaires. 

Forms/Files users can share folders and 
create mailing lists. Mailing lists can con- 
tain separate handling instructions for each 
addressee. A five-name mailing list could 



JetForm: A New Form of Power 


is the most powerful elecironc 
forms product on tfie market. Jafbim gives 
you forms at their very best, along with 
unlimited applications potential to meet al 
your business needs. 

■ JetForm has Design 

See your farm grow on the scieen- 
WYSIWYG under MS Windows. Design your 
forms with a full set of graphics and text 
handling tools. Scan and trace pre-printed 
forms and Include graphic Images from 
scanners and paint progiams. 

■ JetForm has FkxMty 
Design and print all your formatted 

material-from single-page expense claims 
to multi-page poid^. contracts, 
barcode lab^, and catalogs. Use 
your chocs of stand-alone PCs, 
PS/2s, networks, minicomputets 
IMP 3000, HP 9000, DEC VAXI, 
UNIX platforms. 


■ JetForm has Speed 

Merge and print your data in record time, 
utilizing the full capabilities of your HP 
LaserJet or RstSuipt printer. 

■ JetForm has Power 

Develop busfaess appications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automaticaly formatted. Retrieve and 
update records In dBase III or IV files. 

Call lani 267-9976 16131 694-3026 
Indigo Software Ltd. 

400-560 Rochester Street 
Ottawa, Canada KIS SK2 


JetFom 

JetForm 2.00 
Its time is now. 
its trademark is 
Power. 
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ELECTRONIC-MAIL SERVICES; SUMMARY OF FEATURES 



ATAT 

MCI 

Waatarn Union 

GENERAL CHARGES 

AT&T Mall 

MCI Mall 

EaayLInk 

Annual fee 

$30 

$25 

N/A 

Minimum monthly charge 

MESSAGE CHARGES 

N/A 

$10 (a) 

$25 (begins 2nd month) 

Per-character 

• 

• 

• 

First block 

1 -400 char.. $.40 

1 -500 char., $.45 

1-500 char.,$.35 

Second block 

401-7.500 char..$.80 

501 -2,500 char.,$,75 

501-1,000 char.,$.45 

Third block 

N/A 

2,501-7,500 
char., $1 

1,001-2,000 
char., $.60 

Additional blocks 

Each 7.500 char., $.80 

Each 7,500 char..$1 

Each 1 .000 char., $.75 

Volume discounts on monthly usage 

10% on a $2,000 
minimum, 

20% over $2,000 or 

12.S7o on $8,000 
minimum. 

25% over $8,000 

10% over $1,000 

5% over $5,000, 

10% over $10,000, 

15% over $15,000, 

25% over $25,000 

Off-peak discounts 

O 

O 

• (20%) 

COD delivery available 

• 

O 

• 

Toll-free mailboxes available 

• 

• 

• 

600 number available (surcharge) 

• (None) 

• (None) 

• ($.15/connect, 
$.15/min.) 

Local numbers/toll-free available 

0/0 



Foreign access 

• 

• 

• 

Via local packet-switching networks 

• 

• 

• 

Via Tymnet 

O 

• 

• 

Permanent Storage 

BASIC FEATURES 

• 

O 

O 

On-line user interface 

Menu, command 

Menu, command 

Menu, command 

On-line editing 

• 

• 

• 

Search/replace 

• 

O 

O 

Block changes (e.g., move, delete) 

• 

• (Advanced 
service only) 

O 

On-line help available 

• 

• 

• 

Proprietary e-mail links 

None 

CompuServe's EasyPlex, 
Missive (France) 

MercuryUnk 7500 
(UK),Missive (France) 

Standard (x.400) e-mail links 

Dialcom, Telecom Canada. 
Telemail.Transpac Atlas 

400 (France). 

KOO Messavia (Japan). 

TeDe 400 (Sweden). 

MPS400 (Australia). 

OACOM (Korea), 

Maiinet 400 and ELISA (Finland) 

PT Postel (Italy) 

None 

On-line mail storage period 

Inbourtd unread 

Unlimited 

Unlimited 

lOdays.automatic 


mallgrain 

N/A— Not appHcaUt; tervioe does not offer this fesiturs. 

Yes 0“ No 

(a) Alternative bHlng entUes subsortoer lo up to 40 sisctonic messages or domesflc (axes. 


CONTINUES 
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AT&T 

MCI 

Western Union 


AT&T Mall 

MCI Mall 

EasyLInk 

Inbound read 

1 day (default), 

16 days (user defined) 

1 day (basic). 

5 days (advanced) 

5 days 

Outbound sent 

1 day (default), 

1-^ days (user defined) 

1 day (basic), 

5 days (advarx^ed) 

5 days 

Outbound unsent 

1-6 days (user defined) 

1 day (basic), 

5 days (advanced) 

0 days 

Notification of mailbox traffic 

• 

• 

O 

Mall can be addressed via name 

• 

• 

o 

Correspondent’s ID number required 

O 

O 

• 

Max. addressees per e-mall message 

Unlimited 

1,000 

999 

Max. addressees per hard copy message 

Unlimited 

1,000 

999 

Include text of mail in other mail 

O 

• 

O 

Automatic text acknowledgments 

• 

o 

O 

On-line database services/charge 

O 

• Dow Jones News 
Retrieval 
$2.75/mln. (b) 

• info Master.$.15 
min.; $8 search fee; 
FYI, $1 .80-4.80/min. 

Bulletin-board capability/fees 

ADVANCED FEATURES 

O 

• $25 monthly 
maintenance. 

$.30 access fee 

• $50 setup fee, 
$5/month per 
topic maintenance. 
$.50 access fee 

Telephone notification of urgent message 

o 

• $1 /message 

O 

Multiple mailing lists stored 

• (c) 

• 

• 

Lists can be shared among many users 

•$1 .50/month 

• 

• 

Max. letterheads or signatures stored on-line 

3. $12/yr. 

1, basic; 15, 
advanced, $20/yr. 

1 per user 

On-line forms available 

• (c) 

• $25/month 
for 10 scripts 

O 

EDI support (i.e., x.12 protocol) 

SOFTWARE 

• 

O 

• 

Foreground mode, on-line 

• 

O 

• 

Background mode 

• 

• 

0(0) 

TSR mode 

• 

• 

0(e) 

Allows attachments of binary files 
GATEWAYS SUPPORTED 

• 

• 

• 

LAN e-mail gateways 

AT&T PMX/STARMail. 

AT&T GatewayAOO 

3PLUS Reach/MCI 
for 3Com, 

Network Courier, 
V-Bridge for Banyan 

cc:Mail 

Mainframe e-mail gateways 

IBM PROFS. 

IBM PROFS. 

IBM PROFS, 


AT&T Mail 

DEC All-in-One, 

DEC All-In-One, 


Exchange (f) 

DEC VMS Mail, 

Gateway 3000/HP 

Desk. Wang Office 

Wang VS, 

DISOSS 


•— YM O-no 

(b) Rates are bps arid lime sensitive; this rate reflects peak East Coast time of 6 a.m.-9 p.m. and transmission speeds of 1 ,200 bps. 

(c) Feature avaiabla to forms/TUes subscribers only. 

(d) Untftended mode cannot operate in background. 

(e) Office Access for the PC can be configured to be run as a TSR. 

(t) AT&T Mail Exchange links with Wang Office. Wang VS. IBM PROFS. HP. DEC AH-irvOna. 
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ELECTRONIC-MAIL SERVICES; SUMMARY OF FEATURES 


TRANSMISSIONS 

AT&T 

AT&T Mail 

MCI 

MCI Mail 

Western Union 
EasyLInk 

Rates supported (bps) 

300-2,400 

300-2,400 

50-9,600 

Can send/receive binary files directly 
Error>correctlng protocols 

• 

O 

• 

X.PC 

0 

• 

• 

Xmodem 

• 

o 

• 

MNP 

o 

• 

• 

Proprietary 

DELIVERY AND HANDLING 

•Y-Modem 251 

o 

•FAST 

Receipt of eiectronic deiivery 

• $.40 

• $.25 

• $.25 

Levels of priority marking 

1 

2 

1 

Paper mail, outbound 

• 

• 

• 

Domestic 

1-7,500 char. $2; 
each add. 7,500 
char., $.80 

First 3 pgs.. $2; 
each add. 3pgs.,$l 

First pg.. $1.50: 
each add. pg.. 

$1.50 

International 

Variable 

First 3 pgs. .$5. 50: 
each add.3 pgs., $1 

Variable (g) 

Courier delivery, outbound 

• 

• 

O 

Domestic speed/cost 

Overnight: 1-7.500 
char, $7.50: 

Urgent (4 hrs.): 

1-7.500 char.. $27.50; 
add. 7,500 char.. $.80 

Overnight: first 

6 pgs.. $6: 
each add. 3 
pgs.. $1 

N/A 

International speed/cost 

Variable by 
destination, speed 

Variable by 
destination, speed 

N/A 

Mailgram delivery 

N/A 

N/A 

• 

Domestic 

N/A 

N/A 

First 1/2 pg.. 

$3.95: each add. 
pg.. $.50 

International 

N/A 

N/A 

First 1/2 pg.. 

$6.95; each 
add. 1/2 pg.. $.7 

Telegram delivery (per S-char. word) 

N/A 

N/A 

$4.25 plus $.10/word 

Cablegram delivery 

N/A 

N/A 

Variable by destination 

Telex, any inbound 

Telex, outbound (per telex minute) 

• 

• 

• 

Domestic 

$.95 

$.55 

$.55 

International 

Group 3 fax, outbound 

Variable 

Variable 

Variable 

Domestic (first 1/2 pg., add. 1/2 pgs.) 

$.55/$.40 

$.50/$.30 

$.55/$.35 

International 

SECURITY 

Variable 

Variable 

Variable 

Encrypts stored passwords 

• 

• 

O 

Restrictions available on database services 

•-Yes O- No 

N/A — Not applicable: service does riot otter this feature. 

(g) Letter telegrams are avaiiable lor foreign correspondence at i 

N/A 

30% Of the cost of cablegrams. 

• 

• 


ENOS 
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E-MAIL AS AN INFORMATION-SERVICE EXTRA 


by Luisa Simone 

When you log on to dedicated e-mail 
services like MCI Mail. EasyLink. and 
AT&T Mail, usually you already know 
the party at the receiving end of your 
message. While these services speed up 
your communication and even offer the 
assistance of public directories, they 
won't automatically introduce you to 
new correspondents or help you devel- 
op contacts. 

But information services like Com- 
puServe (with its offshoot PC Mag- 
Net), The Source, Delphi, and GEnie 
can help you prospect for electronic- 
mail correspondents. Of course, these 
services are in business mainly to give 
subscribers access to dozens or even 
hundreds of on-line databases covering 
a variety of business, general-interest. 


and financial topics. Whether stored di- 
recUy or available through a gateway 
cormection, the AP Wire, BRS (Biblio- 
graphic Retrieval Service), Dow Jones 
News/Retrieval, Dialog, or the OAG 
(Official Airline Guide) are available 
for users to browse at their leisure. Sub- 
scribers will also find that they can con- 
veniently trade stocks, buy consumer 
products, and book airline and hotel 
reservations on-line. 

These services also provide bulletin 
boards and open forum discussions. 
These open discussions can play a key 
role in forming new person^ and pro- 
fessional contacts. In fact, many people 
come to use the e-mail functions auto- 
matically provided with these informa- 
tion services only after participating in 
on-line open conversations. 


i GENERAL SERVICES: COST COMPARISON TABLE 



Dedicated e-mail carriers like MCI Mail bill on a per-message charge, but 
CompuServe, Delphi, The Source, and GEnie charge for on-line time. 
Maneuvering through the menus, writing messages on-line, uploading long 
files, and creating maiiing lists all incur charges for the time you are 
connected to the system. 


Service 

Membership 

Fee 

Monthly 

Fee 

Basic On-line 

Rate 

CompuServe 

$39.95 

(incl. $25 credit) 

$1.50 

300 bps. $6/hour: 
1.200/2,400 bps. 
$12. 50/hour 

Delphi 

$49.95 
(incl. $14.40 
credit) 

N/A* 

Peak: 

$1 7.20/hour. 
Off-peak; 

$7.20/hour 

GEnie 

$29.95 

N/A* 

Peak: $1 8/hour. 
Off-peak; 300 
bps, $5/hour; 

1 .200 bps. 

$6/hour; 2.400 
bps, $1 0/hour 

The Source 

$29.95 

$10 (minimum 
usage) 

300 bps. 
$.36/minute: 

1 ,200 bps. 

$. 43/minute; 

2,400 bps. 
$.46/minute 


N/A* —Not applicable: uses alternative billing method. The Advantage rate of $24 minimum 
monthly usage entitles the subscriber to lower hourly rates. 


N/A^ — Not applicable: doesnl have a monthly fee. 



FRIENDS BY FORUM 

The open forum is a unique form of 
electronic communication that allows 
subscribers to address open-ended 
questions to no one in particular. Vari- 
ously referred to by such terms as fo- 
rums, sigs, and round tables, these on- 
line meetings are organized according 
to topic. Choose among subjects like 
computer hardware, financial advice, 
entertainment, or education to find oth- 
er people who share either your inter- 
ests or information needs. 

When you post a query, it is com- 
mon for another subscriber to respond 
publicly. Subscribers, however, do 
have the option of sending e-mail mes- 
sages to one another’s private mail- 
boxes. CompuServe helpfully includes 
your EasyPlex mailbox ID number 
along with any questions or comments 
you make in a fomm. 

In addition to helping you prospect 
for potential pen pals or possible busi- 
ness contacts, CompuServe, GEnie, 
The Source, and Delphi are currently in 
the process of enhancing the e-mail 
functions they provide to their subscrib- 
ers. For example, all of these compa- 
nies now provide access to both fax and 
telex deliveries to their customers. 
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GEnie ((301) 340-4000). with the 
addition of its $2 Quik-Gram, can de- 
liver paper mail to nonsubscribers. The 
Source ((703) 734-75(X)) has an unusu- 
al feature that allows users not only to 
send fax transmissions but also to have 
the return fax intercepted and delivered 
to a subscriber’s mailbox in electronic 
bit-map form. Both CompuServe 
((614) 457-86(X)) and The Source can 
handle binary files, and CompuServe 
offers separate services — InfoPlex and 
CompuServe EDI — that include fea- 
tures attractive to corporations, like 
gateways to PROFS- and MHS-capa- 
ble LANs, on-line forms, and EDI 
(Electronic Document Interchange). 
Delphi ((800) 544-4(X)5), for a small 
surcharge, will even translate your 
message into a foreign language. 

BIG NUMBERS 

These services can also challenge dedi- 
cated e-mail vendors with impre.ssive 
subscriber figures. CompuServe gives 
users access to over 450,(XX) EiasyPlex 
and InfoPlex mailboxes. In addition, 
CompuServe subscribers can gateway 
back and forth to MCI’s 1(X).(XX) active 
mailboxes. On GEnie, users will find 
that they have access to both the inter- 
nal GEMail system and GE Quik- 
Comm user base — the two services to- 
gether totaling well over 1 50,(XX) users. 
The Source and Delphi both approach 
the 1(X),(XX) mark. 

Of course, nothing’s perfect. W'hen 
your e-mail traffic picks up in volume, 
you may find the storage capabilities, 
mailing list support, and fee structure 
offered by dedicated mail carriers to be 
superior. Dedicated e-mail carriers bill 
on a per-message charge, unlike Com- 
puServe, Delphi, The Source, and GE- 
nie, which charge for on-line time. Ma- 
neuvering through the menus, writing 
messages on-line, uploading long files, 
and creating mailing lists all incur 
charges for the time you are connected 
to the system. Although the one-time 
membership fee is certainly reasonable 
for all of the services (see “General 
Services: Cost Comparison Table " at 
left), you may find that on-line prices 
that range from about $5 to nearly $20 
an hour do not make for a cost-effective 
e-mail system. ■ 


make use of every delivery option: elec- 
tronic delivery, U.S. Mail, courier deliv- 
ery of hard copy, telex, and fax. On a par 
with MCI Mail and EasyLink, AT&T 
Mail offers priority handling that includes 
receipts and CODs on e-mail, and over- 
night or urgent handling for paper mail. 
AT&T Mail has a unique delivery option 
that lets subscribers temporarily without 
access to a modem retrieve messages via 
voice mail (AT&T Talk, at $.50 per min- 
ute) from any Touch-tone phone. 

ENHANCED ACCESS 

AT&T Mail Access Plus delivers all the 
functionality of the AT&T Mail service 
and mote. The big improvements over an 
on-line session ate obvious: you get full- 
screen instead of line editing, commands 
mapped to function keys, and, as men- 
tion^, no message-creation charge. A sin- 
gle keystroke gets you back on-line. 

Access Plus tuns in foreground or back- 
ground mode, or as a TSR. Version 2.04 
takes advantage of LIM 4.0 to the extent 
that the TSR portion of the program and 
the accompanying Personal Directory can 
reside in expanded memory and require 
only 25K of conventional RAM. The Per- 
sonal Directory is a teal bonus, enabling 
you to paste e-mail IDs, postal addresses, 
telex, and fax numbers into your AT&T 
document. You can also use the auto-dial- 
er to place voice calls. 

With Access Plus, sending binary files 
is easy. While you can directly transmit bi- 
nary files with the AT&T Mail service 
alone. Plus can send them in background 
mode, so you don’t have to waste time 
watching control characters scroll by. 



FACT FILE 


AT&T Mail 

AT&T, P.O. Box 3505, New Brunswick. NJ 
08903: (800) 367-7225. 

List Price: Annual fee. $30. 

Per-Messege Charges: First 400 characters. 
$.40; 401-7,500 characters, $.80; each 
additional 7,500 characters. $.80. 

Requires: Modem-equipped IBM-compatiUe 
computer with communications software, 
in Short: Special options, like AT&T Talk and on- 
line folder storage, are the extras that distinguish 
AT&T from the competition. Its commitment to 
X.400 link (there is a currerrt link to Dialcom) arxj 
high-volume discounts place AT&T Mail in a 
prime position to serve large companies. 

CIRCLE 427 ON READER SERVICE CARD 


SUPPORTING THE STANDARDS 

The AT&T Mail service also supports EDI 
(Electronic Document Interchange). EDI 
is an umbrella term that covers a variety of 
standards (like X.12) that enable highly 
structured information (such as order entry 
forms) to be processed automatically on 
the receiving end. 

AT&T has distinguished itself as the 
first public e-mail carrier to go live with an 
X.4(]0 link; currently Dialcom, Telecom 
Canada, and several international systems 
are communicating with AT&T Mail us- 
ing this standard. AT&T’s continuing sup- 
port of X.400 is reflected in its recently 
announced AT&T Mail Gateway4(X) ser- 
viee, which promises a transparent link to 
MHS X.4(X) systems. 

It is unfortunate that features rank as 
only the second reason to subscribe to an e- 
mail service, connections to your business 
associates being the first. While AT&T 
Mail offers a host of valuable options, as of 
1988 it showed only 40,0(X) active mail- 
boxes. In the long tun, unless AT&T Mail 
can deliver a large enough general sub- 
scriber base, it is more useful as an intra- 
company wide-area e-mail system. 


MCI 

MCI Mail 

MCI Mail delivers all of the e-mail fea- 
tures users have come to expect. The de- 
fault command-line interface waits for you 
to type in your request; English-language 
corrunands like Scan Inbox, Edit Enve- 
lope, or Send do the obvious. Standard 
handling options let you indicate how the 
message should be delivered simply by 
adding a comment in parentheses after the 
addressee’s name — (Telex), for example. 

By adding (EMS) to that same field, 
MCI delivers something more. This com- 
mand allows you to send messages to users 
linked to other e-mail services, including 
Italy’s PT Postel, France’s Missive, and, 
most notably, the 450,0(X) active mail- 
boxes on CompuServe. 

PAST MCI SERVICES 

In the past, MCI Mail’s Advanced and Ba- 
sic services were differentiated by price 
and features. Either service is now avail- 
able for an annual fee of $25, or a mini- 
mum monthly usage charge of $10. The 
latter entitles you to 40 electronic mes- 
sages or domestic faxes — after that, the 
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Businesses come in all shapes, sizes, 
and locations, and they each have dif- 
ferent communication needs. If your 
company’s top priority is communica- 
tion among its divisions, alternatives to 
public e-mail services like MCI Mail, 
AT&T Mail, and EasyLink are worth 
considering. 

The big surprise is that these alterna- 
tives don’t require that you install a 
LAN (never a hassle-free proposition) 
or swallow the substantial cost of buy- 
ing a mainframe. Services like Dis- 
cern, Telemail, GE (Juik-Comm, No- 
tice, Connect, and OnTyme offer all of 
the functionality of networked e-mail 
without the need to own hardware more 
complicated than a modem. 

Tfie network analogy is very appro- 
priate: these services, l^wn as value- 
added networks, cater to group needs. 
The mies, and the rates, seem to indi- 
cate that individuals need not apply. 
Most of these services require that a 
new client sign on with a minimum 
number of nodes (users). The compli- 
cated pricing structures usually include 
a basic charge (a one-time subscription 
fee or a minimum monthly fee), 
charges for on-line time, charges based 
on the number of characters in a file, 
and charges for discretionary storage. 
Notice ((213) 615-0311), for example, 
has a $5(X) minimum monthly usage 
charge per client organization. Tele- 
mail ((800) Telenet) charges $14 per 
hour per client for prime-time cormec- 
tion. Even Quik-Comm ((301) 340- 
40(X)), which charges on a per-message 
basis, adds a $.50 surcharge for inter- 
zone messages and a $.20 surcharge for 
intercommunity messages. 

While there are volume discounts, 
for most individual users the costs are 
prohibitive. GE Quik-Comm, Notice, 


normal per-message rate (based on the 
number of characters) applies. This kind of 
flexible billing should appeal to low-vol- 
ume users. 

Fcaturewise. only a few differences re- 
main: Advanced users can store messages 
on-line for 5 days and Basic users for 24 
hours: Advanced service provides the de- 
fault command structure, while Basic ser- 
vice offers a menu interface (you can call 
MCI to change from the command to the 
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CORPORATE E-MAIL 
SERVICES: 

Another Kind of Network 

by Luisa SImoiie 


and OnTyrrte ((8(X))435-8880) all state 
clearly that they serve large companies; 
although size is not the ultimate deter- 
minant, the Fortune 1,000 constitute a 
sizable percentage of their clients. Dial- 
corn ((^1) 881-9020) and Telemail are 
changing their “corporations only” 
policies by introducing alternative pric- 
ing schemes for individual subscribers. 

But individual subscribers may find 
that, quite simply, they are alone. 
Much like a netwo^, corporate clients 
tend to communicate within work- 
groups, sometimes failing to message 
people outside of the company. Com- 
panies have been known to keep mail- 
box numbers unlisted and employees 
on totally private systems, effectively 
making them inaccessible to other sub^ 
scribers. Although recent X.4(X) gate- 


menu interface). In most other respects, 
the two services are functionally identical . 

MCI messages can contain statements 
to qualify an addressee’s name. This is 
helpful if you want to reach a Mr. Smith, 
for example, but don't know his first 
name. If you know that he works for Wid- 
get Inc., you can find him by addressing 
your message to "Smith/Widget' '. If you 
just address it to “Smith'', MCI will scroll 
across your screen the full name and mail- 


ways to MCI Mail and AT&T Mail can 
be useful, Dialcom and Telemail have 
yet to prove that they can provide real 
benefits for single users. 

SUBSCRIBER BASES 

Inaccessible mailboxes are one reason 
that subscriber figures can be mislead- 
ing. These figures are also difficult to 
pin down because so much of the traffic 
is international. Dialcom claims to have 

140.000 domestic mailboxes and an 
equal number of foreign subscribers. 
Telemail’s total subscriber base may be 
as high as 300,000 — with nearly 
200, 0(X) domestic users. OnTyme and 
Quik-Comm both have between 

50.000 and 100,000 users; no figures 
ate available for Notice. 

Large foreign-subscriber figures tes- 
tify to the emphasis placed on global 
communication — another indication 
that many of these services’ clients are 
not merely businesses, but big busi- 
ness. OnTyme, Notice, Dialcom, GE 
Quik-Comm, Connect ((408) 973- 
01 10), and Telemail all operate in up to 
30 foreign countries, making global 
electronic transmission transparent. 
Dialcom is actually owned by British 
Telecom, and the FIT (Postal, Tele- 
phone, and Telegraph offices) of Ger- 
many, France, Spain, Belgium, Hol- 
land, Scandinavia, Australia, and 
Singapore are Notice shareholders. 

SOME COMMON BONDS 

Because national and multinational cot- 
porations have many of the same needs 
as individual e-mail users, corporate e- 
mail vendors deliver functions that 
match EasyLink or AT&T feature for 
feature. They provide electronic mes- 
saging, telex capability, and fax trans- 
mission 7 days a week, 24 hours a day. 

box address of every Smith who sub- 
scribes and prompt you to choose the cor- 
rect one. 

SUBSCRIBER OPTIONS 

MCI Mail offers the same delivery options 
as AT&T: electronic messages, paper 
mail, courier overnight delivery, telex, 
and fax. But where AT&T allows users to 
share re.sources only through so-called 
"private" folders. MCI Mail uses the term 
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Priority letters can be delivered through 
the U.S. Postal Service. Return re- 
ceipts. binary data transfers, on-line 
forms, and specialized communication 
software are all available. 

Corporate services offer a higher de- 
gree of administrative support and cus- 
tomization — as well as application 
development within the context of elec- 
tronic mail — than do public e-mail sys- 
tems. Quik-Comm finds, for example, 
that its e-mail services are increasingly 
u.sed as the transport mechanism for 
higher-level EDI (Electronic D<Kument 
Interchange) applications — like ac- 
counting. remote order entry, and in- 
ventory control. (Among these five ser- 
vices. Notice alone does not support 
EDI.) Applications that take advantage 
of e-mail don't always involve EDI— 
both Dialcom and OnTyme can create 
routines to search news wires and data- 
bases and can deliver the results to a us- 
er's mailbox. 

While most of these capabilities ate 
also available through public services, 
it remains to be seen if MCI. AT&T, 
and Western Union will ever supply the 
support and customization available 
with Dialcom. Quik-Comm. Notice. 
OnTyme. or Telemail. 

Understanding the ftiture role of cor- 
porate e-mail services seems to have in- 
spired Quik-Comm to announce a new 
product. LAN Connector. LAN Con- 
nector will allow Quik-Comm to func- 
tion as a wide area network, tying local 
PC networks together to create national 
and even global computing communi- 
ties. Actions like this contribute to the 
view of corporate e-mail services as an- 
other. more extensive kind of network 
and foster the notion that prrxluctive 
workgroups can be separated by many 
miles and several time zones. ■ 


"publish " to designate how open mailing 
lists and on-line forms can be. The owner 
of a list or a form controls who has access 
to it, but anyone cun use the Find com- 
mand to discover what's available. Acorn- 
plication to this is that MCI's version of 
on-line forms requires you to develop the 
Mail Script off-line in dBASE. 

Subscribers can also create bulletin 
boards on MCI Mail’s network. For a $25 
charge per month, organizations can keep 
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Typing my own 
name (Simone) at 
the "To:" prompt 
returns a list of allot 
the Simones who 
subscribe to MCI 
Mail and a query. 
Typing the number 
that appears at the 
left of each name 
tells MCI Mall 
which Simone is 
the correct 
addressee. 


their members apprised of the latest news, 
or businesses can provide customer sup- 
port. The Dow Jones News/Retrieval data- 
base is available, but beware — the billing 
structure changes once you are logged on 
to it. Rates become time- and bps-sensi- 
tive, meaning that you pay per connected 
minute and that costs are higher for busi- 
ness hours and for faster transmission 
rates. 

EXPRESSING YOUR MESSAGES 

If what interests you most is sending and 
receiving electronic mail, you should con- 
sider Lotus Express, a proprietary commu- 
nications package developed jointly by 
MCI and Lotus Development Corp. It can 
be ran either as a standalone program or as 
a Lotus Metro desktop accessory. This 
TSR works with Lotus-style menus, runs 
only in background mode, and makes 
communicating with MCI Mail virtually 
transparent. Express gives users a mail- 
management system in which folders can 
be created and messages stored. All of 
these functions take place off-line. Perhaps 
most important, the only way you can 
transfer binary files via MCI Mail is to use 
Express's attachment feature. The $150 
package (the price includes a first-year 
subscription to MCI Mail) is available 
from Lotus ((617) 577-8500). 

The biggest drawback to Lotus Express 
is that it takes up too much memory; LIM 
4.0 support would be a welcome upgrade. 
Be sure you leam how to unload Express 
from memory — you will undoubtedly find 
that at least one of your favorite applica- 
tions will require you to do this all the 
time. 


NETWORK HOOKUPS 

Several third-party software vendors have 
announced products intended to let net- 
work users link up to MQ Mail transpar- 
ently, just as Lotus Express does for indi- 
vidual users. LAN-ba^ e-mail products 
with gateway services to MCI have been 
armounced (but not shipped) by the Net- 
work Courier, The Coordinator, and Da 
Vinci. All of these links are proprietary to 
MCI Mail. Although MCI hi come out in 
favor of the X.400 standard and has even 
signed an agreement with FT Postel in Ita- 
ly, as of this writing there are no live 
X.400 links to MCI. 

MCI has led the way in interconnecti- 
vity with its proprietary link to Compu- 



MCI Mall 

MCI. Customer Service Department 0966. 8th 
floor. 1 1 S0 1 7th St. NW. Washington DC 20036; 
(800) 444-6245. 

Ust Price: Annual fee. $25. (Alternative billing 
n>ethod available: $10 annual minimum usage 
fee for up to 40 electronic messages or domestic 
fax messages per month.) 

Per-Message Charges: Rrst 500 characters. 
$.45; 501-2.500 Characters. $.75; 2.501 • 

7.5(X) characters. $1 ; each additional 7,500 
characters. $1 . 

Requires: Modem-equipped IBM-compatible 
computer with communications software. 

In SiK>rt: Proprietary links to CompuServe give 
MCI Mail subscribers access to the largest 
combined e-mail user base around. The ability to 
access mailing hsts and forms that have been 
“published" on-line, and new flex^ rales for 
low-volume users, may make MCI Mail even 
more attractive for the individual subsenber. 
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WkitBclR) 

Murph 


According to Murphys Law, if a 
floppy disk can fail, it will. Usually after 
you put a 90-page document on it. 

That’s why you should use 3M 
diskettes. They ’re built to make 
things go right for a change. With our 


exclusive formulation and Mark Q 
Manufacturing Process, they breeik 
Murphy’s Law millions of times a day. 
Year in and year out. 

And our engineers have taken the 
same fanatic approach with all our 




ysLaw 


data storage 
products: 
diskettes, flata 
cartridge tapes, 
computer tapes 


down to it, there are 
only two choices. 
Use 3M diskettes and break 
Muri^hv s La\\’ every day of the 
week. Or use something else. And give 


and optical disks. So when you get Murphys Law a chance to break you. 


fbr more information about formatted diskettes, call 1-800-888-1889, ext. 10. 
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If your company uses an internal e-mail 
system on its LAN , you may eventually 
choose to take advantage of gateway 
services to access a public e-mail ven- 
dor. Gateway software lets you address 
a message to someone and have the net- 
work directly and automatically map 
the recipient's name to the correct mail- 
box— whether the mailbox resides on 
the same network, on a mainframe sys- 
tem, or on a public e-mail carrier. 

Unfortunately, LAN-based e-mail 
systems are not ^1 that easy to connect 
to public carriers. MCI Mail, AT&T 
Mail, and EasyLink are all accessible 
from such mainframe- or minicomput- 
er-based systems as IBM PROFS, DI- 
SOSS, DEC All-in-1 , DEC VMS Mail, 
Wang Office, and HP Desk. AT&T 
markets AT&T Mail Exchange, which 
runs on a dedicated minicomputer and 
provides gateway service between any 
of the internal systems and 
AT&T Mail. 

The reason for the dis- 
parity is that mainframe and 
minicomputer-based e-mail 
systems have certain advan- 
tages over LAN-based e- 
mail systems. First, they 
have existed long enough to 
be well understood. Also, the protocol 
by which they communicate with other 
e-mail systems is straightforward X.2S: 
a basic part of the OSI (Open Systems 
Interconnection) model, a collection of 
communication standards that grow in 
complexity as you rise through its seven 
levels. The X.25 protocol exists on a 
fairly low level. 

Conversely, LAN gateways must 
operate on the highest level of compati- 
bility — no mean feat. Ultimately, this 
seventh heaven of protocols, in the 
form of X.400 and X.SOO, will make 
transporting messages from internal 
LAN-based e-mail systems to public 
carriers totally transparent. But at the 
moment, the operative word is “ulti- 
mately.” Although most LAN e-mail 
vendors have announced support of 
X.400, and one vendor — Network 
Courier — has even announced an 
X.400 product, we know of no com- 
mercially available program that tuns 
on a LAN and delivers an X.400 gate- 
way to a public carrier. 
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GATEWAY 

TECHNOLOGY: 

So Near, Yet So Far 

by Frank J. Dacfler, Jr., and Lulaa Shnone 


HERE AND NOW 

If you want gateway functions for your 
LAN today, you must turn to vendors 
who are supplying proprietary products 
governed by a misfunash of standards. 
This is a thr^-handed card game where 
network vendors, e-mail vetKlors, and 
gateway vendors must somehow all get 
their programs to cooperate. Banyan 
Systems’ VINES, for example, takes 
advantage of technology like Soft- 
Switch’s V-Bridge to access MCI Mail. 

The problem is that most of the pro- 
prietary technology in use was original- 


Unfortunately, LAN-based e-mail 
systems are not all that easy to 
connect to public carriers. 


ly developed for specific products. In 
addition to their roles in Action Tech- 
nologies’ The Coordinator or in LAN 
Fax! 10, these technologies are being li- 
censed to third-party vendors. ALCOM 
((41S) 493-38(X)), which makes and 
markets IAN Fax! 10, licenses its tech- 
nology to Da Vinci Systems Corp. LAN 
FaxILO tuns on Banyan, 3Com, and 
Novell MHS (Message Handling Sys- 
tem) networks. In addition to providing 
gateway fax transmissions, it converts 
your messages into a form acceptable to 
MCI Mail and EasyLink. 

In the same way, PCC Systems 
((415) 321-0430) sells modules that 
provide proprietary links for its LAN- 
based e-mail system, cc:Mail, to Tele- 
mail, EasyLink, CompuServe, and 
MaMaU. 

Both LAN Fax! 10 and cc:Mail in- 
clude translation routines that convert 
their internal formats to the MHS for- 
mat. MHS was developed by Action 
Technologies ((415) 654-4444) and can 
be licensed for inclusion in other prod- 


ucts. Much like X.400, MHS specifies 
how you address an electronic envelope 
on the network or across networks. It 
became a standard when Novell adopt- 
ed it as the protocol for addressing and 
transporting messages on its networks. 

LETS GET COMPATIBLE 

The benefits of MHS coupled with No- 
vell’s endorsement have inspired other 
companies to get compatible. Ashton- 
Tate is now licensing the MHS technol- 
ogy for Framework III. On the receiv- 
ing end, AT&T Mail has announced 
Gateway 4(X), which can accept mes- 
sages from any X.400 or MHS net- 
work. 

Other products that can communi- 
cate with MHS include Higgins elec- 
tronic mail, On-Site Information Ser- 
vices’ M-Bridge to MCI Mail, Informix 
Software’s SmartWare database, and 
VOXLink’s Voxmail voice 
synthesis software for 
networked e-mail systems. 

Action Technologies ad- 
mits that the MHS standard 
provides only about 90 per- 
cent of the fonctionality in- 
herent in X.400, but the 
standard has some here-and- 
now benefits that cannot be denied. 
Software ctevelopers have fouixl it diffi- 
cult to implement X.400 because 
DOS’s memory constraints make it im- 
possible to keep the entire OSI model in 
memory. In addition, most of the gate- 
way products discussed here cost be- 
tween $7(X) and $I,S(X). Establishing 
and maintaining X.400 links will prob- 
ably cost three to four times as much. 

It is easy to predict a scenario in 
which MHS becomes the gateway solu- 
tion for small or low-cost LAN installa- 
tions. Certainly it is possible to imagine 
an X.4(X) translation from MHS’s pro- 
prietary format — ^it really would be no 
different from the current translations 
from MHS to MCI Mail or AT&T’s 
format. In the final analysis, both MHS 
and X.4(I0 will increase the speed at 
which individual mailboxes migrate off 
the public networks and onto LAN- 
based e-mail systems. ■ 


Frank J. Derfler, Jr. , is workgroup sys- 
tems editor of PC Magazine. 
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BOAROtMGPASS 


Most good work has an edge 
to it. 

.And good work turns into a 
sharp, 300-dpi, colorful, awe- 
inspiring PostScript-compatible 
business weapon on theTektronix 
Phaser CP Color Printer. 

The Phaser CP works with a 
color thermal wax process for IBM 
PC/XT/AT or bus-compatible 
computers, in any variety of net- 
work configurations. So you can 
finally put your color, HPGL and 
PostScript-compatible applica- 


tions, not to mention every com- 
puter user, to full use. 

And in as little as 47 seconds, 
you print out a document with a 
virtually unlimited range of bright, 
clear colors. You print out desk- 
top presentations. Transparencies. 
Color layouts or comps. PC/CAD 
design. Or just about anything 
your heart desires. 

To see a Phaser CP, or to find the 
best remedy for paper cuts once 
you get one, call forthedealer near- 
est you, 1-800-835-6100, Dept. 4E. 
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XA. n on-screen chart processor that knows about charts and diagrams, not 
just another *‘screen-draw** program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 



Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
routing. Fully automatic placement of text along lines. 

Fast. Written in assembly language for speed. 

Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 


Standard. All standard data flow and flowcharting shapes included. Other shape libraries 
are available. 

User frlendty. Don’t take our word for it. PC Magazine says ' 'EASYFLOW lives up to its name. 
It's hard to imagine any easier and more flexible way to produce basic and even complex 
tlwcharts". 

Mouse. Optional but fully supported. 

it works. Over 50,000 copies sold. Two of the "big eight' ’ accounting firms have world wide 
site licenses for the use of EasyFlow. 

It prints. On most popular printers including IBM. Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 

It plots. On HP7440, 7475, 7550 and 7585B plotters. 

Documented: 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery; Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge Is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC’s, IBM PS/2 and compatibles. Requires 512K memory, harddisk 
and an IBM CGA/EGA/V6A or Hercules monochrome compatible adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada). $10.00 (foreign). 

Foment by M.O.. check, VISA MasterCard or Company PO. 


Haven Tlee Software Limited 
POBox 1093 -P 

Thousand Island Park, NY 13692 



Order Desk: 1-800-267-0668 
Infomnation: (613) 544-6035 ext.49 
Telefax(G3): (613) 544-9632 


Serve. But now it must act on X.400 links 
with domestic vendors or risk losing its 
leadership position. When you consider 
that MCI and AT&T Mail deliver easy-to- 
use services, and that EasyLink (with 
175,()(X) active mailboxes in 1988) and 
MCI (with 100,000 active mailboxes as of 
last y^, plus access to CompuServe us- 
ers) deliver the largest subscriber bases, a 
conclusion is easy to reach. MCI remains 
the winner for individuals seeking e-mail 
capabilities — at the moment. 


WESTERN UNION TELEGRAPH 
CORP. 

EasyLink 

Strictly on the basis of numbers. Western 
Union Telegraph Coip.’s EasyLink pro- 
vides tough competition for MCI Mail and 
AT&T Mail, EasyLink offers a greater 
number of delivery methods: in addition to 
electronic delivery, you can opt for U.S. 
Mail service (2-day delivery), mailgram, 
telegram, cablegram, telex, and fax trans- 
missions. Subscriber numbers are impres- 
sive, too — EasyLink surpasses MCI 
Mail’s subscriber base with approximately 
175,000 active mailboxes. But the re^ 
news about EasyLink concerns the num- 
bers that appear on the bills. 

In May of this year, Western Union an- 
nounced a new pricing structure for basic 
EasyLink service. Users will no longer be 
bill^ for time spent on-line, nor will they 
have to pay a surcharge for using high- 
speed phone lines. Like MCI Mail and 


PQ 


EasyLink 

Western Union Telegraph Corp.. 1 Lake St.. 
Upper Saddle River, NJ 07458 ; (20 1 ) 6 1 8-5000. 
List Price: Minimum monthly charge. $25. 
Per-Message Charges: Fir^ 500 characters. 
$.35: 501-1 .000 characters. $.45; 1 .001-2,000 
characters, $.60; each additional 1 .000 
characters, $.075. 

Requires: Modem-equipped IBM-cofrpatible 
computer with communications software. 

In Short: EasyLink from Western Union offers a 
large subscnber base, a vanety of delivery 
optiorts. extensive database services, arxj new 
lower prices. But the actual experience of 
creating, storing, or editing messages on-line can 
be frustrating for the average PC user. 
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Meet Perfect Menu. 

The Perfect LAN 
Front-End. 

(Complete with E-Mail!) 

Menu Program. Sy-stem Administrator. Electronic Mail Sys- 
tem. Usage/Project TVacker. Security Watchdog, and much 
more, ail in one program for your DOS LAN or stand-alone. 

Perfect Menu is a tote) LAN Front-end solution— compatible 
with ALL DOS LANs (Novell. 3COM. PC-MOS. Network- 
OS. Banyan, you name it). For all its power. Perfect Menu 
is completely Non-Memory Resident, and self-installs 
across any network, to any local, redirected and virtual drive 
of any size 

F^ect Menu gives you access to 640 individual menu selec- 
tions with over 10.(XK) command options for each user. 
Menus can even be nested up to 32 levels deep! Perfect 
Menu lets you create a Common Integrated User 
Interface— tailor it to your specifications and needs. 

Perfect Menu gives you System Administrator sophistica- 
tion. posver and ease-crfnise with fe^ures like advanced secu- 
rity control, innovative usage and project tracking, handy 
PIM tools and much more. Perfect Menu’s autonomous Sys- 
tem Administrator program sports more tools than we have 
room to explore. Suffice to say— it defines power and con- 
venience. 

And, if all the above is not enough. Perfect Menu comes 
with a full feature E-mail system! You have to see Perfect 
Menu to believe it. check it out today! 

PERFECT MENU Family 

♦ LAN PAK/UNLIMITED Usars Par HI# 
Sarvar. 

If you’re looking for best value in network front-end, 
menu, E-mail, usage/project tracking, security and 
productivity software— then this is the perfect sel^on! 
Easy to setup, administer and use, yet completely cus- 
tomizable and extremely powerful ai^ sophisticate. H’s 
simply perfect 
RetaU Price: S349.95 

♦ LAN PAK/FIVE Usar Natwork. 

If you have a PC-based network or applications, then 
our five user version sets the standard for small net- 
works! Not only is it easy-to-use, it’s easy-to-adminster 
and has all the power of its Unlimited Big Brother. Of 
course, if you have growth in mind, all versions are fully 
upgradeable 
Retail Price: S195.95 

♦ BUSINESS PAK/Stand-alona. 

With our sin^e user BUSINESS PAK, many users share 
one stand-alone computer. You can have all the power 
of the PERFECT MENU network versions as you 
administer productivity— not headaches! 

Retail Price: $84.95 

4 BASIC SYSTEM/SIngl* Us«r. 

Want perfection at homtf PERFECT MENU BASIC 
SYSTEM is as powerful as it is easy to use. At a $49.95 
suggested retail, it’s one of the b^ values in its class. 



International Computer Group, Inc. 
18520 Office Park Drive 
Gaithersburg. MD 20879 

( 800 ) 833-2324 

(301) 670-7007 in MD, (301) 330-7274 fax 
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SOLUTIOI^IS 

CMS Enhancements provides you 
with the solutions to your most 
challenging storage problems. 

You don't have to experiment with trial 
and error to solve your computer mass 
storage problems. That's because 
CMS Enhancements provides you 
with total solutions to meet today's 
storage needs. 


Featuring a complete line of 
mass storage solutions, including 
quality Seagate* hard disk 
drives, CMS components are 
designed to optimize the 
performance of today's wide 
variety of popular computer 
systems. 

Whatever your 
capacity or performance 
needs, CMS has the disk 
drive that's right for you. 

And all of our models 
are engineered and 
manufactured to the 
highest standards of quality 
and reliability. 


AST’ Bram mi Premium Solutions: lllfTERNALI 20. JO, 
40, 60 mi 80 MB: 65-28 ms. (EXTERNAL) PC Stud: JO. 
45 uni 80 MB: 40-28 ms. 

(^Seagate 

*The CMS h)fo a a icfiscRd iradmurk of CMS Ea hmc e m enb. Inc. All other 
producu and brntnames art registered uademaib of their respective compaiues. 
Copyright 0 1989 CMS Eiduncementv. Inc. 


At CMS, we 
complement 
our state-of- 
the-art 
products 
with instant 
availability, 
competitive 
pricing, and the finest in 
service and support. No wonder we're the 
industry's leading supplier of complete 
storage solutions- with over one million 
hard disk drives sold, worldwide. 

IBM' PSI2 Moiels 25. JO uni JO-286 Solutions: 
(INTERNALI 20. JO uni 40 MB: 40-24 ms. (EXTERNAL) 
PC Stuck: JO. 45 uni 80 MB: 40-28 ms. 


Compaq* Deskpro Series Solutions: (INTERS AL) 20. SO. 
40, 60 and 80 MB: 65-28 ms. (EHERNAL} PC Slock: SO. 
45 and 80 MB: 40-28 ms. 


So contact your nearest CMS 
Enhancements dealer, today. And let 
CMS provide the perfect formula to solve 
your storage problems. 

For the name and telephone number 
of your local CMS Enhancements 
dealer, call us at 714-259-9555. 

QmD' 

ENHANCEMENTS 
CMS Ehancements, Inc. 1372 Valencia Avenue. Tustin. CA 926W) 
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Office Access for 
the PC gives 
EasyUnk a new 
look off-line. The 
pop-up windows 
make functions 
accessible from 
anywhere arxf also 
prompt the user for 
the right input. Here 
one window 
displays available 
delivery options 
and the default 
settings for the 
current addressee. 


AT&T, EasyLink now bills according to 
the number and length of the messages 
sent. 

Under the old rate stmcture, our sample 
report and memo (see the chart “Public E- 
Mail: Comparison of Costs" in the sidebar 
“Trimming The E-Mail Tab”) would 
have cost $3 . 08 and $ 1 . 20 to transmit elec- 
tronically. Providing you are transmitting 
at 1 ,200 bits per second or faster (anyone 
transmitting at 3(X) bps will incur a sur- 
charge), those figures drop to $2.33 and 
$.35, giving EasyLink the appearance of 
being the cheapest of the three services in- 
cluded in the survey. 

Appearances can be deceiving, though: 
niggling holdovers from the old pricing 
stmcture — like a $25 minimum monthly 
charge and surcharges for the use of 800 
numbers — add to the real-life cost of using 
EasyLink. 

A new full-service offering does roll 
some additional functions into the basic 
subscription price. You can now scan your 
mailbox, read mail, and check the status of 
outgoing messages without incurring any 
additional charges. 

FACING FRUSTRATIONS 

The EasyLink default on-line user inter- 
face is fmstrating. Nonmnemonic or arbi- 
trary commands like PTS (proceed to 
select), GA (go ahead), and LLLL (signal- 
ling the end of a message), make EasyLink 
anything but easy for novices. Fortunate- 
ly, you can bring up a menu system with 
common English terms like scan or read. 

Except for the ability to write over a 
character (provided you ate still on the 
same line), EasyLink offers no on-line 


editing. Worse, if you ate on-line and 
don't wish to send a message immediately, 
be prepared to lose your draft because 
EasyLink cannot store it on-line. The only 
workaround (other than creating messages 
off-line) is to send the message to yourself. 
Once it is delivered to you as mail, you can 
store it for 5 days. 



EDITOR'S CHOICE 


• MCI Mail 


A large subscriber base, access to 
CompuServe EasyPlex and InfoPlex 
mailboxes, straightforward on-line 
commands, and alternative pricing 
schemes for low-volume u,sers make 
MCI Mail the best choice for 
individual and small companies. 

Midsize and larger companies, 
however, may want to consider 
AT&T Mail. High-end features like 
EDI, on-line forms generation, 
shared folders, and the first working 
X.400 link to another domestic carrier 
(Dialcom) can provide functionality 
not currently available with MCI. 

Of the three carriers. Western 
Union Telegraph's EasyLink 
maintains the largest internal 
subscriber base. And. in addition to a 
wide variety of information services. 
EasyLink pnivides many of the same 
e-mail functions as AT&T and MCI. 
EasyLink on-line, however. reUiins 
all of the quirks that PC Magazine 
found fmstrating when we reviewed 
the product 2 years ago. 



NET/X- 


A full-featured messaging and 
document switching system starting at 
less than SI2,000! The NET/X-2000 
gives your PCs all the advantages of a big 
system without a big price: 

• stnre-and-forwaid switching 

• E-, Mail/MS-DOS - files 

• cxpandabilin 

• Docutex software that runs 
toiK'urrenily w ith other PC software 

• parallel processing architecture 

• multiple protocol capabilities 

• full control over adding/deleting stations 

MS DOS « • '•9«l*'M iraO»marH cX Microso^ Cvp 


International Telecommunications Services 
New York (516)589-8666 
Florida (305)477-9533 
California (213)536-0378 
Canada (416)247-6201 
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SPF/PC 

Bridging the 
Micro-lo-Mainframe 
Editing Gap 

Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally eqiiiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 

Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

Mainframe users will especially 
appreciate SPF/PC's familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 

• True split screen 

• Directory/member lists 

• Command stacking 

• Biruiry file editing 

• Hexadecimal editing 

• Network support 


Want proof? Ask for a free, inter- 
active demonstration diskette. 



SPF/PC* — so much like the 
real thing, you'll forget you're 
editing on a PC. 



Command Technology 
Corporation 

1900 Mountain Blvd.. Oakland. CA 9461 1 
Phone:(4l5) 339-3530 FAX:(4I5) 339-3883 
Orders only: (8001 336-3320 (Canada. U.S.) 
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EasyLink also requires that you know 
the addressee’s exact mailbox number in 
order to send a message. The on-line user 
directory doesn’t do much to lessen this in- 
convenience. To look someone up in the 
database — which is accessible only if you 
pay an additional annual $12 fee — you 
must exit the mail service. The database 
doesn’t make it particularly easy to find in- 
dividuals because it is organized around 
company names and mailbox numbers. 

One way to get around the “no name” 
addressing convention is to use the Redi- 
List feature. RediLists are mailing lists; 
they can be named and can contain from 1 
to 999 mailbox numbers. While RediLists 
fulfill the traditional role of mailing 
lists — sending the same message to a num- 
ber of people — anyone desperate to ad- 


Instant Mail Manager 
compensates for 
EasyLink’s lack of 
on-line editing. 


dress messages by name can establish 
mailing lists for individual mailboxes and 
title each with a person’s name. It’s awk- 
ward, but it works. EasyLink also allows 
users to assign a two-digit numerical code 
to frequendy used destinations, such as 
EasyLink mailboxes, telex terminals, or 
fax machines. RediLists and abbreviated 
address codes can be created only by send- 
ing a message with your specifications to 
Western Union’s service department. 

INSTANT COMPENSATION 

Western Union’s Instant Mail Manager 
($130) is a proprietary communications 
program that compensates for EasyLink’s 
nonexistent on-line editing facilities with a 
word processing module that includes fea- 
tures like cut-and-paste and margin set- 
tings. An address list allows you to forget 
all about mailbox numbers and use peo- 
ple’s names instead. A one-keystroke 
command initiates communications and 
sends messages automatically. 

While unattended operation is possible 
with IMM, the program must run in the 
foreground, and you must capture the en- 
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tire session to a file. (The log file is the 
only way you know that your messages 
have been successfully transmitted.) Unat- 
tended operation allows you to start trans- 
nrission after you’ve left the office — a 20 
percent discount is offered on all messages 
sent during off-peak hours. 

Western Union recently began shipping 
Office Access for the PC. a $295 upgrade 
to the IMM package; the software address- 
es some of IMM's shortcomings. Pop-up 
windows allow you to respond to various 
prompts regarding addressing options or 
adding a name to your address list. You 
can compress and encrypt files, create 
electronic forms, and even shell out to a 
major word processor (like WordPerfect) 
to create a message. Best of all, the pro- 
gram allows background operation. You 
must still rely on log files of the session, 
however, to make sure that yoin file was 
transmitted correctly. 

HIGH-END ABILITIES 

The EasyLink service does provide some 
useful high-end features. While it does not 
support such simple features as the cre- 
ation or storage of on-line forms, it does 
support EDI. (If you don’t buy Office Ac- 
cess, you can get the $100 Instant Forms 
Plus to create forms off-line . Office Access 
includes the functionality of both Instant 
Forms Plus and IMM.) You also gel the 
ability to directly transmit binary files. 

Currently, Western Union’s commit- 
ment to the X.400 protocol is reflected by 
connections to several European PTTs and 
by EasyLink’s participation in the AlA’s 
(Aerospace Industry Association) pilot 
program for X.400 connectivity. 

Bulletin board capabilities and exten- 
sive database offerings round out Easy- 
Link’s services. For only $. 15 per minute, 
InfoMaster gives you low-cost access to 
over 800 independent databases. FYI 
News offers briefs on topics as diverse as 
foreign finance, flight schedules, and local 
sports. 

EasyLitrk provides a host of features, 
including many of those found in MCI 
Mail and AT&'T Mail . The clumsy user in- 
terface, however, makes it difficult to ac- 
cess those capabilities. Instant Mail Man- 
ager mitigates some of EasyLink's 
annoying flaws, and Office Access for the 
PC goes even further in this respect. If you 
opt for EasyLink, you’ll find that one of 
the proprietary programs is a must. ■ 


Luisa Simone is a contributing editor ofPC 
Magazine. 









PC BRAND 


Chosen^ 1 For 
Customer 
Service and 


Support. 


PC BRAND offers 
you more... 

Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top equality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 


accessories. 


Choose from over 10,000 
items in stock... all at 
unbeatable prices! 


"PC BRAND is the LL Bean of the personal 
computer mail order. 

PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that.” 

---Personal Conipiiting's 10 Best Mail 
Order Caiupaiiies , Feb, 1989 



Free Freight, 
Toll-Free Support, 
5-Year Warranty 
and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 

• A 30-day Money-Back Guar- 
antee on every system we sell 
•Toll-Free Customer Service 
and Technical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 

• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 

Call PC Brand today. 

For the best selection... 
the best products.. .at the best 
price, you can’t do better than 
PC Brand. 

Call PC Brand today! 


TURN PAGE 

FOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERALS 




Outstanding Quality 



PC BRAND Chosen #1 For Customer Service and Support. 

''pc brand is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


\x: 


BRAND 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-YearWarranty 


-Personal Computing's tO Best Mail Order Companies, Feb, 1989 


PC BRAND 286/12 $845 




PCV20 AD-II $559 

15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expandable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 

• Set-up & Operating instructions. 


12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 -Landmark™ Speed 16MHz 

512K, 1. 2MB or 1. 44MB Drive, 101- Keyboard 

Standard System Features: 

• 80286-12 Processor Operating at 12MHz with Zero Wait States 

delivering 16MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K and/or IMB 100ns RAM 

• 1.2MB 5.25" or 1 .44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Hoppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/OOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compaHbility 

• Built-in System Board UM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 1 6Bit & 2 8Bit) 

• Small foot print case with 5 Dbk Drive bays 

Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq«» Style LCD or Plasma Portable 

• Full or Mini Size Towerf® Case 


SUndMd Pre-Built Configurations: Standard Pre-Built Configurations: 


PCV20 AD-II With 512K, Hard Disk Drive, Monitor & Video Card 

Dnv» 
Video .... 

1 Hoppy 

2 Roppy 

20MB 

42M8-46MS 

40M8-28MS 

Mono 

$669 

$749 

$924 

$944 

$1077 

RGB 

$819 

$899 

$1074 

$1094 

$1227 

EGA 

$1024 

$1104 

$1279 

$1299 

$1432 

VGA /Mono 

$859 

$939 

$1114 

$1134 

$1267 


286/12 With 512K, Hard Disk Drive, Monitor & Video Card 


42MB-4bMS 

1 I RLL 

4(»4B-28M5 

I I MFM 

71MB-ISM5 

1:1 MFM 

IIOMB-SMS 

1:1 RU 

Mono 

$1295 

$1399 

$1625 

$1809 

EGA 

$1644 

$1760 

$1985 

$2159 

VGA 16 bit 

$1759 

$1860 

$2095 

$2269 

VCA/Mono 

$1526 

$1625 

$1860 

$2034 


ORCLE 303 ON READER SERVICE CARD 






Unbelievable Price 


PC BRAND 286/20 $999 


PC BRAND 386/SX-20 $1099 



20 MHz Clock, Zero Wait Operation 
NortonSI 20.4 ‘Landmark™ 2k9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 80286 Processor Operating at 20MHz w/Zero Wait States in 

interleave mode delivering 26MHz Effective Throughpmt 

• 512K RAM expandable to 4MB on the System board using 256K 

and/or 1MB 100ns RAM 

• t.2MB 5.25’* or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX. 

NOVELL. 3COM. and PCNET compatibility 

• Built-in System Board UM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 16Bit k 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Full or Mini Size Tower ® Case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 
Standard Pre*Built Configurations: 



20 MHz Clock, Zero Wait Operation 
NortonSI 23.0 -Landmark™ 23.5mhz 
512K, 1.2MB or 1.44MB Drive, 101 -Keyboard 

Standard System Features: 

• 80386SX Processor Operating at TOMHz delivering 24MHz 

Effective Throughput 

• 512K RAM expandable to SMB on the System board using 256K 

and/or 1MB 80ns RAM 

• 1.2MB 5.25" or 1.44MB 35" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387SX Co-Processor Support 

• Phoenix BIOS with full MS/DOS, OS/2. XENIX, 

NOVELL. 3COM, and PCNET compatibility 

• 8 Slot motherboard design ( 6 16Bit k 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

(Shown with optional Mini Size Tower® Case) 

Options: 

• Full or Mini Size Tower ® Case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 
Standard Pre-Built Configurations: 


286/20 W/512K, Hard Disk Drive. Monitor k Video Card 


40Mfr-28MS 

71MB-i6MS 

1I0MB-28MS 

iM-lbMS 

32(Vt6lK6 

Vid«>\^ 

1:1 MFM 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

1:1 ESDI 

Mono 

$1530 

$1730 

$1940 

$24% 

$2890 

EGA 

$1885 

$2124 

$2295 

$2890 

$3245 

VGA 16 bit 

$1995 

$2295 

$2405 

$3061 

$3355 

VCA/Mono 

$1760 

$1960 

$2170 

$2726 

$3120 


386SX'20 W/512K, Hard Disk Drive, Monitor k Video Card 

'"'^.DnvTs 

40MB-2ftMS 

71MB-I8MS 

II0MS-28MS 

IW-16M5 

330-16MS 

VldfO^s. 

1:1 MFM 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

1:1 ESDI 

Mono 

$1630 

$1830 

$2040 

$25% 

$2990 

EGA 

$1985 

$2224 

$2395 

$2990 

$3345 

VGA 16 bit 

$2095 

$2395 

$2505 

$3161 

$3455 

VGA/Mono 

$1860 

$2060 

$2270 

$2826 

$3220 


TURN PAGE FOR MORE PC BRAND SYSTHVIS... 

FOR .NAML BRAND I’LRlPHtRALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 ^ ^ SJ 

PCBrand,lnc. 954 West Washington Street, Chicago, IL60607 1>800-722*7263. (Dpien Monday thru Friday: Sam to 6pm Central. VISA, MasterCard, 
Discover,Check5, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-8(X)-662-SERV 

PCM8-14 
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Amazing Performance 

'TasterThan a Speeding Bullet!" 

Caver Story Nov, 1988 

"PC Brand offers the best low cost alternative around” 

PC Magazine Feb.u.ms 


PC BRAND 386/20 $1895 



20 MHz Clock, Zero Wait Operation 
Norton SI 24 • Landmark Speed 30MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM 

• 1 .2MB 5.25" or 1 .44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 Co-Processor Support 

• Phoenix BIOS with full MS/DOS, OS/2. XENIX. 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 

with older peripherals or fa.ster I/O for newer devices 

• 8 Slot motherboard design (6 1 6Bit & 2 8Bit (t 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• Full or Mini Size Tower ® Case • 8MB 32Bit RAM Card Upgrade 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable • Weitek Co-proces.sor 


PC BRAND 386/25 $2250 



25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 - Landmark Speed 35MHz 
Norton SI 30.5 • Landmark Speed 435 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101 -Keyboard 


Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wait Stales in 

interleave mode delivering 35 to 44 MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/ur 1MB RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDl Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 or Weitek Co-Processor Support 

• AMI BIOS with full MS/ DOS, OS/2, XENIX, 

NOVELL. 3COM and PCNET compaHbility 

• User configurable I/O liming permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 1 6Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 32KB or 64KB Cache Processor • Weitek Co-processor •Tower® Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable • SMB 32Bit RAM Card 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 


40MB-2(IMS 

1 1 MFM 

71MB-I8MS 

1 1 MFM 

IIO-UMS 

1 1 RLL 

ISO^IbMS 

1 lESOl 

32l>-l(AtS 

I lESDI 

Mono 

$2401 

$2589 

$2710 

$3310 

$3810 

EGA 

$2704 

$2813 

$3003 

$3603 

$4165 

VGA16bit 

$2845 

$2954 

$3154 

$3754 

$4275 

VGA /Mono 

$2599 

$2709 

$2908 

$3508 

$4041 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 

Video^X. 

4UM6-2nMS 

1:1 MFM 

71Ma-18MS 

1:1 MFM 

n0MB-2iiMS 

MRLL 

I50-I6MS 

LIESDI 

32IV16MS 

I:1ESD) 

Mono 

$2755 

$3030 

$3215 

$3899 

$4165 

EGA 

$3160 

$3385 

$3570 

$4239 

$4520 

VGA 16bil 

$3270 

$3495 

$3680 

$4423 

$4630 

VGA/Mono 

$3035 

$3260 

$3445 

$4020 

$4395 


CIRCLE 309 ON READER SERVICE CARD 




Exceptional Support 


386/33 CACHE $2799 j 

_ Worldf Fastest 

• Personal Computer! 


^ cL .JaSHTB 

33 MHz Clock, Zero Wait Operation 
NortonSI 45.9»Landmark58.7MHz w/32K or 64K Giche 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

•True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

• Intel 82385-33 Cache Processor with 32K 25MS Static RAM Standard, 

Field Upgradable to 64K 

• U)24K RAM Standard Expandable to 16MB 

• 1 .2MB 5.25" or 1 .44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller. 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhancid 101-key AT Style Keyboard 

• High Capacity 2(K) Walt System Power Supply 

• Real Time Cluck/Calendar with 5 Year Battery 

• 80387 or Weitek Co-Processor support 

• Phoenix BIOS With Full MS/DOS, OS/2. XENIX. NOVELL, 3COM 

and PCNET compatibility 

• 8 Slot motherboard design 

• Full size case with 5 Disk Drive bays 

(Shown with Optional Full Size Tower ® Case) 

Options: 

• Custom configurations w/Name Brand peripherals of your choice 

• Weitek Co-Processor • Tower® Case • Factory Ram Upgrades 


Standard Pre-Built Configuration: 


386/33 With Hard Disk Drive, Monitor & Video Card 


40MB. 25MS 

riMB-lMFM 

1I0MB-25MS 

IWMB-tbMS 

UOMB-lMas 

M0MB-t7N« 


1:1 MFM 

1:1 RLL 

1:1 RLL 

MESDl 

1 lESDI 

11 ESDI 

Mono 

$3354 

$3579 

$3764 

$4459 

$4714 

$5999 

EGA 

$3709 

$3934 

$4119 

$4814 

$5069 

$6354 

VGA 16bit 

$3819 

$4044 

$4229 

$4924 

$5179 

$6464 

VGA/Mono 

$3584 

$3809 

$4689 

$4689 

$4944 

$6229 


*386 Systems come with 1024K. + Norton SI 3.0 






BRAND 


YourBestChoice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 

LCD PORTABLES from $1670 


286& 386 Systems 
•512K,1.2MB Drive, 

Combo Controller, 

Backlit Display 

cO 

All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

(EGA Plasma version w/16Crey Shades Available) 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long. 3 short) • 86-key keyboard. 

• Accomodates two 5.25" or 3.5" Floppy/Hard Disk Drives 

• 200 Watt 1 12/220 Autoswitch Power 

• Serial. Parallel, Game Port, Clock/Calendar Standard 


Standard Pre-Built Configuration: 


Portable System Processor and Drive Options 


286/12 

286/20 or 
386/SX-20 

386/20 

386/25 

1 Floppy 

$1670 

$1970 

$2600 

$2800 

20MB 

$1979 

$2279 

$2909 

$3110 

40MB 

$2100 

$2400 

$3050 

$3200 

71MB 

$2700 

$3000 

$3550 

$3800 

150MB 

1 1 EOSl 

$3300 

$3600 

$4200 

$4400 



S AVI 0\ NAMI BRAND PI RII’HI RA I S. S I K OUR ADON lOI lOVVING I’AGt S... 


To Oder Call 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 SJ 

PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: Sam to 6 pm CentralTime. VISA, MasterCard, 
Discover. Checks, and Approved P.O.S are Accepted. Prices subject to change. For Order ftatus and Customer Service Inquiries Call: 1-800-662-SERV PCM8-14 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISKDRIVES 


TOSHIBA 

1000; 512K.80C88, 1 FDD.„ $699 

1600 BACKLrT.80C86-12, IMC, 20MB HD, FDD m.3240 

31 OOE CAS PLASMA 80C8S-I2. ’MV. 2flM8 HD. FDD 2805 

3200; EGA, 80286-12. IMB, 40MB HD. FDD 3595 

5200/40 VGA. 80386-20. 2.MB. 40MB HD, FDD, -6115 
NEC 

Multispeed HD $1995 

Ultralite w/lMB Call 

MITSUBISHI 

MP286L-220; 80286. 20MB HDD, FDD ....$2439 
ZENITH 

All Models Call 


MONITORS* 

NEC 

MulHsync 2A 14" (800x600) EGA VGA . $499 

Multisync GS 14" Mono 249 

Multisync 3D 14" (1024x768) ega/vga ...679 

Multisync XL 19" (1024x768) 2150 

MAGNAVOX 

12" Amber TTL Monochrome $79 

14" VGA Paper White Rat Screen 135 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (640x480) .31DP Color 415 

PRINCETON GRAPHICS 

Max 15 15” Multifreq. Monochrome ....$249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 14" Multifreq. EGA/VGA 520 

PRINCETON PUBLISHING LABS 


Multiview 15" Full Page Monitor w/adapt.. $890 


SEIKO 

CM1430 14" (1024x768) Multifreq $575 

MITSUBISHI 

XC'1410 14" EGA (640x350) $369 

AUM-1381 Diamond Scan 499 

HL6605 15" CAD Monitor 1295 

HL6905 19" CAD Monitor 2325 

SONY 

CPD1304 14".25DP(1024x768)Multiscan $689 

CPD1302 13" Multiscan 610 

CPD1320 13" (640 x 480) VGA 485 

ZENITH 

ZCM-1490 Ratscreen Enhanced $619 

RELISYS 

RE-9513 VGA(640x720).31DP Color $369 



PC BRAND 100% Hayes Compatible! 


12(X) Baud Internal w/Bitcom $49 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 89 

2400 Baud External 129 

HAYES 

1200/2400 External $285/429 


2400ETC Internal Modem w/MNP5 ...$165 
US ROBOTICS 

Courier HST/96(X) $599 

Courier V.32 9600 Baud Ext.w/MNP5 .889 
Courier HST Dual Standard Modem 995 


Internal Modems 


> 100% Hayes Compatible. Free Software! 

$49 
$89 


TAPE BACK-UP 

SPECIAL 


80/40MB Internal Tape Back-Up* 

$ 279 ^^ 

U»e« DC2000 Serie» Micro Cartridges 
'When used with CMS Backup Software 

VIDEO CARDS 


1200BPS 


2400BPS 



FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5" HH Grey w/5.25" Mounting 95 
PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/ PS/2 Ext.Roppy $199 

HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...$259 
20MB 35MS ST125 w/XT Controller 299 


20MB 35MSST125 245 

30MB 65MS ST238 w/XT Controller 285 

30MB 35MS ST138 310 

30MB 35MS ST138 w/XT Controller 355 

40MB28MSST251-1 369 

40MB24MSST151 419 

80MB 28MS ST4096 Full Height 590 

TOSHIBA 

110MB 25MS MK72 RLL $649 

156 MB 23MS MK-156FA ESDI Full Hgt .1095 
MINISCRIBE 

40MB 25MS M3053 $419 

71MB 1 SMS M3085 595 

150MB 17MS M3180E ESDI 1/2 Hgt ..1295 

320MB 16MS M9380 ESDI Full Hgt 1550 

640MB 16MS M9760 ESDI Full Hgt 3400 

PRIAM 

45MB 28MS 1D45H Half Height $489 

130MB 20MS ID130AT Full Height 1395 


160MB 28MS ID160EC ESDI w/CNTRL 1650 
230MB 25MS P230R2 RLL Full Height 1495 
330MB 20MS ID3.30PS INT. for PS/2 ... 1 895 
330MB 20MS ID330EC ESDI w/C?^L 2250 


IOMEGA 

B1201 Single 5.25” 20MB Int $765 

B144I Single 5.25" 44MB Int 995 

B244X Dual 5.25” 44MB Ext 1995 


If the drive you require is not listed here please 
contact our sales department for a quote! 


ATI 

EGA Wonder $229 

VGA Wonder w/256K 329 

NEC 

1024-256 Call 

MVA 1024 Call 

PARADISE 

Autoswitch 480 EGA $179 

VGA-f 265 

VGA-f 16 16 Bit Version NEW 299 

VGA Professional w/512K 399 

PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 135 

VGA 179 

VGA 16 Bit 220 

VIDEO SEVEN 

Vega Deluxe $209 

Vega VGA.. 268 

FastwriteVGA 379 

VRAM VGA ....475 


tape backups 


60MB Archive Int. or Ext. w/Cntrl $590 

60MB Maynard Maynstream Portable ..889 


40MB Irwin Internal 415 

80MB Irwin Internal 509 

150MB Archive Internal 925 


PC BRAND 16Bit VGA 


Ultra Hi*performance VGA Card, compatable 
w/ VGA, EGA, monochrome, and multisync 
monitors, Analog and Digital output, 
upgradable to 
512K, resolution 
to 1024x768, 
many software 
drivers 


$220 




. i 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Handscanner....... .4165 

Complete PC Half Page Scanner 165 

Complete PC Full Page Scanner 575 

Diamond Flower HS3000 Hand Scan ...185 

Hewlett Packard Sainjet Plus Call 

Microtek MSF300G 1785 

Microtek MSF300Q w/64 Grey Level 1495 

Summasketch 12X12 378 

Summasketch 12X18 635 


PRINTERS* 


BROTHER 

HL 8E Laser (HP LJII, HPGL) $1875 


EPSON 

LX810 180/30 189 

FX850 330/88.... 345 
LQ850 330/88...Call 
LQ950 264/88...CaU 


LQ510 180/60 329 

FX1050 264/54 445 

LQ1050 330/88....CaIl 
LQ2550 400/108..CaIl 


KODAK DICONIX 

ISOPlus 150/50 ..315 300WP 310/73 479 

HEWLETT PACKARD 

Deskjet Plus .....690 Laserjet II.. 1720 

LASER JET ACCESSORIES 

CPI Superfont Cart, adds 150 fonts 295 

CPI IMB Memory Kit. 349 CPI 2MB Memory Kit. 579 
PRINCETON PUBLISHING 


PS-388 Postscript board 2250 

Adds Postscript to your HP LASERJET! 
NEC 

P2200 170/55 ....335 P9XL 400/140 ....1030 

P5200 265/90 ....530 P5300 Wide 675 

LC890 Laser ....3190 LC890XL Laser .4495 


OKIDATA 

ML320 300/62 ..345 MU21 300/62 479 

MU90 270/90 ..475 ML391 270/90 655 

ML393 450/120..995 ML393C 450/120..1069 
PANASONIC (New Models Listed) 

1180 192/38 189 1191 240/48 245 

1124 192/63 339 1592 220/38 419 

1595 290/51 469 1524 240/80 545 

TOSHIBA 

321SL 216/72...Call 341SL WideCarr ...Call 
351SX 360/120. Call Express 311 Call 




PC BRAND- YOUR 
#1 LAN SOURCE ! 


NOVELL NETWORKING 


Call for Custom Server Configurations 


NOVELL 

4 User ELS 286 Level 1 $479 

8 User ELS Level II 939 

Advanced Netware 286 Latest Version 1850 

SFT Netware 286 Latest Version 2850 

Netware 386 ..Call 

Disc Coprocessor Board . .... 379 

NE20(X) Ethernet File Server Board 399 

NEIOOO Ethernet Card 299 

TIARA (Louvst Priced Lancards) 

Lancard/A 8 Bit 1/2 Slot Arcnet Board $89 

Lancard /A Arcnet Board for PS/2 279 

Lancard /E 8 Bit Ethernet Card 199 

Lancard /E Twisted Pair Ethernet Card 329 

8 Port Active Hub 285 

4 Port Passive Hub 49 

GATEWAY ( PC Magazines Editors Choice) 

G/ Ethernet AT $435 

G/NET 269 

G/ Ethernet for PS/2 Call 

STANDARD MICRO 

PC130 Arcnet Board $135 

PC260 Twisted Pair Arcnet Card 130 

PC500-WS 16 Bit Work StationBoard375 

PC550 16 Bit Twisted Pair Arcnet Card Call 

PSllO Arcnet Board for PS/2 439 

PC500-FS 16 Bit File Server Board 449 

ARCNET Passive Hub 72 

ARCNET Active Hub 359 

WESTERN DIGITAL 

Ethercard+ w/Novell Drivers $219 

Ethercard+ Twisted Pair Ethernet Board 319 

Ethercard+ A for PS/2 320 

UNINTERRUPTABLE POWER 
ELGAR 

IDSllOO 1000 Watt UPS Call 

IPS 500 Watt UPS Call 

PTI 

DataShield Turbo/2 625 Watt 595 



BRAND 


Free Freight 

30-D^ Money-Back 
Guarantee 


Toll-Free Service 
and Support 

No Credit Card 
Surcharges 


Wc cany over 10,000 different hardware and aoN* 
ware products. Call for prices on products not listed. 


SOFTWARE - TOP 10 


ALDUS Pagemaker $479 

ASHTON-TATE DBASE IV 449 

BORLAND CJuattro 149 

CENTRAL POINT PC Tools Deluxe 42 

FUNK SOFTWARE Sideways 42 

LOTUS 123 Latest Version 295 

MICROSOFT Windows 386 125 

MICROSOFT Word 5.0 105 

WORD PERFECT Word Perfect 5 0 220 

XEROX Ventura Publisher 7 0 479 


SERIAL MOUSE 


High Resolution ( 250DPI t Microsoft Compatible 

.. $35 



CO-PROCESSORS/BOARDS 

INTEL 


Aboveboard Plus w/512K 

Aboveboard Plus 1/0 512K. 
inboard 386 for PC w/lMB 

Inboard 386 AT 

8087-2 139 8087-1 

80387-16 369 80287-10 

80387-25 559 80387-20 

80387-SX 359 80387-33 


$419 

469 

...595 

..859 

...189 

...259 

...449 


^Oversized Monitors, laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 

PCBrand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: Sam to 6pm Central Time. VISA, MasterCard, 
Discover. Checks,and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call; 1-800-662-SERV PCM8i4 

CIRCLE 311 ON READER SERVICE CARD 








1024X768 IBM COMPATIBLE VGA VIDEO CARD 




TECHNOLOGIES INC. 


Technolosy you can Trust. 

ATI Itehnologiss Inc 
3761 Vickxia Park Av« . Scarborough. Ontario 
Carta(laMlW3S21(»lex 06-966640 (ATI ‘TOR) 
1W: (416) 7560718 Fax (416) 7560720 . 


-v-. iNQ . 


1 cs! the Phenomenal N'CiAVi’ONDER dtx^s it all at IBM Hardware level 
eompatihilit V with automatic monitor detect and no dip switches or 
jumpers to set, A HOT CARD for the 286/.186 POWER USER with Al'TO 
Bl’S DETEcrr for 8 or 16 bit slots, running with a 16 bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL CXfMPATIBll.lTY means 
that ALL software and operating systems designed for IBM systems will 
run. 1024 WILL BE DISPLAI ED IN COLOR ON S IANDARE) MHLTl- 
FREQl 'ENCI' MONITORS. Although these features arc expccacd frttm 
ATI they are NOff AVAILABLE fnmi other manufacturers. EGA on all 
monitors inc luding RGB & TTL means a perfect card for 
networks. MOI SE ON BOARD! ATI built the mouse right 
in to this one. yvhy not? No extra charge! \ GAWONDER 
is available in both S 12K and 2S6K X'ersions. Ask your 
dealer for more information. 

CIRCLE 540 ON READER SERVICE CARD 


AUTOCAD— Autodmk Inc . WIN0(>VS— Micowhlnc .GEM — DigrtalReMsrcninc 
VENTURA — XermCorp .HERCULES — H«rcui«sComput«( Technology Inc 
ISM VGA EGA CGA— lni*<naiion« 

SusiryMeMachinM Corp 
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VGA 
for the 
BUDGET- 
MINDED 


If VGA quality and 
compatibility, 
but not necessarily 
color, are what 
you need to outfit your 
system, one of 
these monochrome 
VGA displays is 
for you. PC Labs 
examines 27 single-hued 
models ranging from 
$149 to $389. 



by Winn L. Rosch 

Display technology, like fame, is 
sometimes earned, sometimes thrust 
upon you. You earn it with hard 
cash when you insist on the latest 
video standard — IBM's Video 
Graphics Array — when you buy or 
upgrade your PC. Alternatively. 
VGA graphics may be thru,st upon 
you when you purcha.se a machine 
that has it packed inside as standard 
equipment. Either way. you face a 
hard decision when you want to put 
VGA quality on the screen of your 
PC: Should you connect a color or a 
monochrome display? 

The choice may seem straight- 
forward: either peacock-caught-in- 
a-paint-factory color graphics with 
up to 256 simultaneous colors, or 
monochrome graphics that can be 
likened to a fla.shlighl in the coal bin. 
You take the former when you're 


AUGUST 1989 PC MAGAZINE BIl 






looking for spectacle, the latter when it’s 
all you can afford. Not doubt about it, 
monochrome means a less expensive dis- 
play. 

Take one look at any of these 27 moni- 
tors PC Labs has evaluated, however, and 
you’ll see that monochrome VGA displays 
are not simply for the economy-minded. 
At their best, their images ate actually 
shaiper than those formed by color VGA 
displays. While each pixel of a color image 
is matfe from a trio of three dots that tend to 
blur the pixel’s edges, a monochrome 
pixel is a single, sharply defined dot of a 
single color. If you’re concerned about 
quality and readabihty, for any application 
that doesn’t require a full color spectrum, 
monochrome is both eye-pleasing and 
cost-effective. 

In fact, the only downside to choosing a 
monochrome VGA display is its lack of 
color variety. Earlier monochrome display 
systems — whether they were based on 
IBM’s Monochrome Display Adapter, the 
Hercules Graphics Card, or a mono- 
chrome monitor plugged into an Enhanced 
Graphics Adapter — socked you with other 
penalties. All suffered compatibility prob- 
lems with color graphics software. While 
the MDA could not display graphics at all, 
the other two adapters requir^ applica- 
tions to be specially written in order to get 
graphics with all points addressable on the 
screen. Programmers had to go to extra ef- 
fort to add monochrome graphics to their 
products. 

Monochrome and color VGA graphics, 
on the other hand, are virtually inter- 
changeable. The only complication for the 
programmer is considering how to trans- 
late colors into black and white. 

BETTER QUALITY AN ISSUE 

Monochrome VGA displays provide bet- 
ter quality than any of their officially sanc- 
tioned, single-hued ancestors. You can 
still do better than VGA quality, but this 
requires a proprietary display system, 
which will completely undermine the cost 
advantage of monochrome systems. 

Even the least-expensive proprietary 
system, the monochrome Amdek 1280 (or 
its identical twin, the Wyse 7(X)), retails 
for $995. Compare that with the list price 
of adding the least-expensive mono- 
chrome VGA display to a PC that comes 
with built-in VGA graphics: $149 for the 
Imtec I261L. 

While the Amdek/Wyse system and the 
even more expensive proprietary mono- 
chrome systems deliver better on-screen 
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quality (the Amdek/Wyse tops out at 
1 ,280- by 960-pixel resolution), all suffer 
from the same problem as earlier mono- 
chrome systems. Only a limited repertoire 
of programs can take advantage of the top 
resolution of a proprietary system. As a re- 
sult, most standard DOS applications run 
on an expensive proprietary display sys- 
tem with performance only equal to, if not 
worse than, that of a monrxhrome VGA 
system. 

That’s not to say that high-resolution 
proprietary display systems don’t have 
their place. They’re merely instances of a 
specialized technology that work best with 
specific graphics-intensive applications 
like desktop publishing and computer-aid- 
ed design. A monochrome VGA system, 
rather, is your best buy as a general-pur- 
pose display tool. 


At their best, 
monochrome VGA 
monitor images are 
actuaiiy sharper than 
those formed by color 
VGA displays. 


PREMIUM HOT DOGS 

Compared with color monitors, mono- 
chrome VGA displays are bargains be- 
cause they’re relatively simple devices. 
For a manufacturer, building a mono- 
chrome display takes just a little more skill 
than making a hot dog. Just take a tube, 
garnish it with a relish of electronics, slide 
it into its bun-come-case, and it’s ready for 
the consumer. 

Color displays are inherently more 
complex. Where a monochrome display 
requires but one election gun to light one 
color of phosphor on the screen, color dis- 
plays use thr^ that must be carefully ad- 
justed so that they converge properly. In 
addition, color displays require a thin 
shadow mask (or slot mask in some sets) 
between the electron guns and the screen to 
prevent a beam meant for one color from 
splashing over onto other colors. Mono- 
chrome monitors don’t need such critically 


aligned masks to ensure a clear image. 

Fewer guns, less complex electronics to 
operate, and no masks keep the prices of 
monochrome displays low and eliminate 
the need to worry about such issues as dot 
pitch (the spacing of the holes in the shad- 
ow mask) and convergence (how far the 
three color beams spread from one another 
within a pixel). 

The internal electronics and mechanical 
design are the critical elements that govern 
monochrome display quality. The band- 
width of the electronics — that is, the fre- 
quency range of signals that the display 
can process (usually expressed as a figure 
in megahertz representing the upper fre- 
quency limit) — determines the resolution 
limit of the display. 

Some manufacturers contend that VGA 
displays can be less expensive to make 
than old-fashioned MDA monitors. Their 
arguments do make sense. A VGA display 
requires no costly digital-to-analog con- 
version circuitry. Display systems are es- 
sentially analog devices. MDA signals are 
digital, while VGA are analog — a better 
match. 

Monochrome VGA prices are higher 
partly because a VGA display requires cir- 
cuitry with higher frequency capabilities 
than an MDA display — a 31.2kHz hori- 
zontal frequency versus 18.1kHz for the 
MDA. A monochrome VGA display also 
requires about 66 percent more bandwidth 
than an MDA monitor. In addition, all 
VGA displays require extra circuitry to ad- 
just image height to match the number of 
lines in the video standard being used. 
(Various VGA naodes form images from 
350, 400, or 480 lines.) 

Without a doubt, monochrome VGA 
display prices will eventually tumble down 
to the level of today’s MDA moni- 
tors — competition and maturing technol- 
ogy will ensure that. But don’t expect bar- 
gains too soon; it took about 5 years for 
MDA displays to break the $100 barrier. 
Moreover, the promise of future bargains 
will not do you any good when you have 
an immediate need. 

DISTINGUISHED CLONES 

Finding the best monochrome VGA dis- 
play proved one of the toughest challenges 
PC Labs has ever faced, because the com- 
petition is already fierce and the products 
are closely matched. Describing the subtle 
variations among them takes a microscope 
and a library of thesauruses; hence the 
brevity of the reviews. The major differ- 
ences among the 27 tested displays appear 
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VGA: The Herculean Successor 


by Winn L. Rosch 

Before VGA. monochrome graphics 
meant but one thing — the Hercules 
Graphics adapter. Fully compatible 
with IBM's Monochrome Display 
Adapter (MDA) in displaying text, the 
Hercules board added graphics to the 
capabilities of ordinary digital mono- 
chrome displays. Along the way. it 
brought the highest graphics resolution 
available to standard PC monitors be- 
fore VGA: 720 by 348 pixels. 

For nearly 5 years, the Hercules card 
was the standard for monochrome 
graphics. Dozens of programs were re- 
written to take advantage of its capabili- 
ties. including the one that made the 
Hercules card a success. Lotus 1-2-3. 
But in 1987. the introduction of the 
VGA standard challenged Hercules’s 
dominance. In the long run. VGA will 
likely triumph as the graphics standard 
for both color and monochrome. 

MORE THAN A QUALITY ISSUE 

Quality is not the main reason for 
VGA’s superiority. The VGA stan- 
dard’s resolution improvement over 
Hercules is modest. Text mode is 
slightly sharper at 720 by 400. adding 
two extra vertical dots to the matrix 
from which each character is made. In 
graphics mode, the VGA system deliv- 
ers 640 by 480 resolution that’s about 
20 percent sharper than the 720 by 348 
delivered by the Hercules board — not 
too dramatic an improvement. 

VGA, however, holds a couple of 
important advantages. Hercules opera- 
tion is completely different from other 
graphics systems. It’s not compatible 
with color graphics software; instead, 
the Hercules system requires different 


program code or software drivers to op- 
erate. 

With VGA, monochrome and color 
are united under a single standard: the 
only operational difference between the 
two display modes (for which program- 
mers need to allow) is the number of 
colors available on the screen. A color 
VGA system will show CGA and EGA 
graphics on its screen; a monochrome 
VGA system will do likewise — without 
the special drivers that are required by 
Hercules. 

In addition, because VGA mono- 
chrome displays use analog signals, 
they have the potential to offer a near- 
infinite number of shades of gray. 
MDA and Hercules display systems are 
limited to three levels: black, white, 
and highlighted, although some video 
boards squeeze out up to 16 gray levels 
with clever programming. A composite 
monitor attached to a CGA adapter is 
also limited to 16 gray levels. All VGA 
gray levels can be put to work showing 
halftone images for desktop publishing 
and realistic shading for electronic 
modeling — something Hercules is 
hard-pressed to do. 

Moreover, the Hercules card can be 
a hassle to use. You’ve got to worry 
about a mode-shifting program to make 
use of some applications — and you’re 
left to wonder whether each program 
you run requires HGC HALF or HGC 
FULL for proper operation. And 
you’ve got to modify BASIC if you 
hope to get graphics images on your 
Hercules monochrome screen. 

With monochrome VGA, you just 
run programs. No hassles, no prob- 
lems, no rough edges. 


HERCULES’ STRENGTHS 

But Hercules has its own strengths. It’s 
generally cheaper, at least today . While 
monochrome VGA is still new enough 
and in strong enough demand that deals 
ate hard to come by, Hercules graphics 
is a buyer’s market. Shop around. You 
can buy a Hercules-compatible display 
board (Monographics) for $49 from 
CompuAdd Corp. ((800) 666-1872) 
and a Hercules-compatible Samsung 
MA2565 display for $77 from Express 
Micro Mart ((800) 533-0177). The 
lowest nonlist price we found for a 
monochrome VGA display alone ex- 
ceeds that total cost by $3 (the Magna- 
vox 7BM749 at $129. from Tussey 
Computer Products and others). A 
VGA board will add at least $220 to 
your system price (for a CompuAdd 
VGA card). 

Then again, the extra money spent 
on a VGA board is not necessarily 
wasted. Should you decide to make the 
move to color, the same adapter will 
run a monochrome or color display, A 
Hercules card keeps its value in another 
way — ^you can usually run both a Her- 
cules adapter and color VGA simulta- 
neously on one computer system with- 
out creating conflicts. You can’t plug 
two VGAs into the same compu- 
ter — even if you set one up as color and 
one as monochrome. 

Which is better? In the long run. 
VGA wins. It’s sharper and more com- 
patible. and it makes more realistic im- 
ages. But if you just want to crunch 
through numbers and text, a cheap 
monochrome system (Hercules or oth- 
erwise) will get you going for a few 
bucks less. ■ 


mote in the specifications sheet than on 
test results. Among the former are the type 
of synchronizaUon, phosphor color, and 
screen size. 

Synchronization is the watershed be- 
tween two technologies: The VGA specifi- 
cation calls for a fixed-frequency display, 
one with a horizontal scarming frequency 
of precisely 31.150 kHz. However, to en- 
sure compatibility with old, current, and 
future standards, some manufacturers (no- 


tably Princeton Graphics Systems and 
NEC) have elected to design multiscan- 
ning monochrome displays that accept ev- 
erything from CGA frequencies (15,575 
Hz) to the so-called VGA-plus range of 
about 35,000 Hz. The trade-off: mono- 
chrome true- VGA displays ate the least 
expensive that you can connect to your 
system. Multiscaiming monochrome dis- 
plays cost more — perhaps double. 

The value of the extra synchronizing 


range depends on your perspective and the 
exact capabilities of the display. In an of- 
fice computer pool, a multiscanning moni- 
tor can be a system manager’s savior — one 
display will plug into virtually any com- 
puter. Conversely, if all you’ve got is true- 
blue IBM PS/2, you won’t tap any dis- 
play’s multiscanning abilities. Beyond 
what you have today, multiscanning offers 
the promise of adapting to future higher- 
resolution display standards. 
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The growth potential of any multiscan- 
ning display depends on its scanning 
range. The wider the synchronizing range, 
the more of a guarantee you have against 
obsolescence. The range that’s currently 
most popular from CGA to VGA- 
plus — 35 kHz — probably won’t stretch 
beyond today’s resolution levels. (Even 
the potendal 8(X)- by 6(K)-pixel standard 
with a 60-Hz frame rate, which is being 
discussed within the display industry, may 
be beyond the reach of a 35-kHz monitor.) 

Choice of phosphors raises two issues; 
color and persistence. Phosphor color is 
more a fashion than technical issue. Tastes 
have pushed us from green screens remi- 
niscent of World War II radarscopes to 
high-fashion European amber to today’s 
prevailing paper-white, hailing back both 
to the Macintosh and to Howdy-Doody. 
Science gives little guidance in color 
choice. The best that studies have done is 


to determine that if you stare at any screen 
without relief for many hours — no matter 
the color — your eyes will hurt. Common 
rule of thumb: Green earns preference for 
darker work areas; amber for bright. White 
best fits the scteen-as-paper metaphor and 
is, to some, the easiest on the eyes. 

With VGA displays, phosphor persis- 
tence is not a major issue. The majority of 
VGA tiMdes use a 70-Hz frame rate. (Thir- 
ty-line VGA text modes use a bO-Hz rate.) 
Long-persistence phosphors, which 
smooth over the flicker of lower fiame 
rates, become necessary for most people 
only at frame rates of 50 Hz or lower. The 
ghostly after-images caused by long-per- 
sistence phosphors is enough of a bother 
that you probably won’t want to tangle 
with long persistence. 

PERSISTENCE AN ISSUE 

In multiscanning displays, persistence is 
more of an issue, because you may be 
tempted to use one in an interlaced display 
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system such as those that follow the IBM 
8514/A standard. Most interlaced display 
systems have low frame rates, dividing the 
image into two intermeshed fields to give a 
higher apparent fiame rate. Some eyes are 
tricked by interlacing. Others see right 
through the subterfuge and the flicker. For 
them, the best choice may be the only dis- 
play in this review with a lingering phos- 
phorous glow: the Princeton Graphics Sys- 
tems Max- 15. 

Screen size is a matter of preference, 
desk space, and myopia. A big screen is 
easier to see but takes up more room and 
usually costs more. As with television 
sets, monitor screens are measured diago- 
nally, a throwback to the days when tubes 
were round. Now the figures serve only to 
exaggerate what you might expect as im- 
age size. A typical 12-inch screen like 
IBM’s 8503 yields an image that measures 
only 6 by 8 inches, with each character 
about Vi6 inch tall. Little wonder most af- 
termarket displays use 14-inch tubes. 

The proof of any display is what you 
see on the screen. You want to see a good, 
sharp image. You don’t want to see glare 
or distortion. All of the displays reviewed 
here have screens that have been in some 
way treated to reduce glare. Many, how- 
ever, suffer from image distortion. 

An on-screen image is supposed to be 
rectangular. Electronic problems or poor 
mechanical design can result in an image 
that is as dented and bent as your average 
urban taxicab. With text you might not no- 
tice the aberrations, but put graphics on the 
screen (or simply wrap a full-screen box 
around your text) and the misshapen im- 
ages will haunt you for certain. 

The large number of displays in this re- 
view reflects the competition for this lucra- 
tive niche in the industry and PC Labs’ 
broad selection standards. To qualify for 
this review, monitors had to use cathode- 
ray tubes having a single phosphor color 
(amber, green, or white) and measure be- 
tween 12 and 15 inches diagonally. In ad- 
dition, reviewed monitors must also have 
analog inputs compatible with the VGA 
standard and the ability to synchronize 
with the 31 . 15-kHz signals used in VGA 
display modes, ensuring proper operation 
with any standard VGA system. In other 
words, all of these displays are prospects 
for coruiection to your VGA system. And 
check out monitors from the few compa- 
nies whose monitors didn’t arrive in time 
for review here; they include models from 


A white display best 
fits the screen-as- 
paper metaphor and is, 
to some, easiest on 
the eyes. 


Amstrad, IBM, and Panasonic. 

Although the distinctions among many 
of these products are fine, you should be 
careful what you choose. The monitor you 
buy will probably be a commitment you’ll 
live with for the next few years. 


Winn L. Rosch is a contributing editor of 
PC Magazine. 


AMDEKCORP. 

Amdek AM432 

Amdek has been a major PC display ven- 
dor since the early 198()s and a pioneer in 
the field. Its model AM432 reflects the 
maturity of a company that knows how to 
do its business right. 

The AM432 is a competent mono- 
chrome flat-screen VGA monitor. At $245 
for either the white or the amber version, 
the AM432 costs more than we’d like, but 
the price isn’t out of line with other major 
vendors’. This is a VGA-adapter-only dis- 
play, with a maximum graphics resolution 
of640by480. 

CLEARLY DISTINCT GRAYS 

The Amdek monitor did a fine job on the 
VGA Line Patterns test, displaying clearly 
distinct shades of gray. The complex im- 
age was very clear. There was a small 
amount of folding in the upper-left and- 
right comers on the full-screen white-im- 
age-distottion test; certainly we’d rather 
see none, but in this case it was minor. The 
Amdek uses chemically etched glass for 
glare protection; the result was very effec- 
tive in our lab setting. 

The integral base lilts about 20 degrees 
and swivels a broad 270 degrees, enough 
to show the screen to anyone nearby who 
isn’t positioned directly in front of your 
desk. The attached video cable has a 15- 
pin connector and, at 46 inches, is more 
than long enough if the monitor sits on top 
of your system unit. The cable may also be 
long enough if the system is on the floor di- 
rectly under the monitor and behind your 
desk, but the cable probably won’t reach a 
computer beside yoiu desk unless you use 
a cable extension or position the monitor 
near the same side. 

The power switch is on the right side, 
along with the brightness and contrast con- 
trols. The physical controllers for bright- 
ness and contrast are rolling-ball switches 
that work fine but have a lot of extra move- 
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First take an Intel® Math Coprocessor. (Any of 
the 11 will do.) 

Apply with slow, firm, steady pressure into the 
appropriate socket in every IBM® or compatible PC. 

Then sit back and enjoy as over l60 database, 
spreadsheet, CAD or business graphics programs 


scream through functions up to 500%* faster. 

for more information, oontart your local dealer 
Or call (800) 88-3373 for “Intel Math Coprocessor 
Tfechnotes,” a collection of benchmarks and soft- 
ware lists. . . I 

And end the torture of slow software 111101 


G InM CorpaniMd InMHanyuimdnilemaitoflniHCotporatton IBM is a nguiendiradrnurkafliwtratianal Business Machines Ccffnnilon liwd Bultran Board Service S0S 64S 67IS 
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CIRCLE 512 ON READER SERVICE CARD 


Gemini Offers the Widest Selection of PC Software from $1.25! 


Why buy your PD and Shareware horn Gemini? Quite simply, we have the 
largest selection, the fastest delivery and the lowest pricing policy. We also 
have our own Inhouse disk duplicating plant and are able to bring you the 
latest material fast! 


We guarantee the readability of all our disks, and offer a courteous and 
effident telephone sales desk—call us now toll free — we are waiting to serve 
your software needs! Please note also that all our software Is available in the 
3,5* disk format! 
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P.O. Box 640, Duvall, WA 98019-0640 

umtlonalHotis: 


Price breaks: 

1-4 3.00ea 

5-9 2.75 

10-19 2.50 

20-29 2.25 

30-49 2.00 

50-99 1.75 

100-299 1.50 

300> 1.25 


Refer to price table at left to calculate cost per disk (note some programs 
comprise multiple disks). Shipping and handling please add S3 per 
order. COO welcome, addition^ S3.50. Foreign orders additional $4 air 
mail US funds only please, drawn on US bank. Canada, S4 s/h total. 

WA residents please add 8.1% sales tax. We ship by UPS and US Mall 
depending on weight. UPS blue available for rush orders at extra charge. 
For 3.S" disks please add SI per disk. Allow 10 days for check clearance. 
All disks warranted readable. No returns without prior approval number. 
Our sales hours are Mon-Frl 6.00 am to 7.00 pm. Sat 9.00 am to 5.00 pm. 
PST. A machine will be available at all other times — please leave your 
name and number and we'll call you back. 


Son«alau> Ottos ve'McwM' iHetoweuMcwaotixovilesinMrsloifYcpkgrvnMKxeyaulivr inmoscun. iteDtogrpscre 
GompwwlungHnKrts.hcwewftpstniiori mlhiheaiitxxtfyieixoQixniotariomiiiillwcanyoytgetW tt nc g nefiBsuctiBpnniitl 
mnato. support and provisnn d> iixitoes Gemn skivgi} rcaxwcndtrai usars egsui mti audos n order IM Dw nouikle mxkeiing 
cor>c<((iTar>iaunsn.anpauiinr$ia»»eiar rauardiotiimiedare ineeeneraisBnoaidaisiiaitoRreiortor'rHcnKorcaeK&toaol 
comnwciai solkwt We cserw reread to ckange ire wraoreolscChitaK Dial wcviy. according uauthcn'upaaes Thsmayrmnital 
nuUnr or esks pet gogram may occaunaCy wry Autoon— please Wep sendng us your updtoesand suhnsstans on a tepiiar basts' 


Call NOW to be placed on our free catctlogue mcdling list! 


Toll Free 24-Hour Orders Only 



1-800-346-0139 H 


other Inquiries a Focelgn Orders: (206)788-4295 Fax: (286) 788-0717 


Retail Outlet 
Now Open! 


Gemini Shareware of Bellevue 

12404 S.E. 38th St.. Suite A 
Bellevue, WA 98006 
(206) 746-7671 

Underneath the factua Souaee Signi 

Mail Order* lo: RO. Boi MO. Duvall, WA 98019-0640 


CANADIAN ORDBIS TO: Gomini Software Ltd.. S Montgomery Cresc., Rastioro. Quebec, HOY US • Toll free: 800-363-0950 or 514-664-3522. 
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AmdekAM432 

AmdekCorp.. 1901 Zanker Rd.. San Jose. CA 
95112: (408) 436-8570. 

Ust Price: $245 

Requires: VGA adapter with 1 S-pin connector. 
Diagortal Screen Size: 13 inches 

CIRCLE 614 ON READER SERVk5^C^0 


The AOC MN41 3 from AOC International 
USA has exceptional resolution and a power- 
saving quick-tum-on feature. Apart from 
slight bowing, this white-on-black, flat-screen 
analog monitor is a good performer. 


AOC MN413 

AOC Internationa USA LM.. 1 0991 NW Airwortd 
Dr.. Kansas City. MO 64153; (816)891-8066. 
(800)443-7516. 

Ust Price: $229.95 

Requires: VGA adapter with 1 5-pin connector. 
Diagonal Screen Size: 12'/^ inches 


The Amdek AM432, available in either white 
or amber, has fine image resolution, good 
color separation, and only slight image 
distortion in the upper corrters. This 
acceptable though unexciting VGA-only 
display has a generous 270 degrees of 
swivel action and acceptable glare 
protection. 


ment. As is usual for this monitor type« 
there are no user-adjustable vertical or hor- 
izontal controls. 

There's nothing terribly special about 
the Amdek AM432. It does what it’s sup- 
posed to do adequately and without fuss. 
It’s a good choice. 


AOC INTERNATIONAL USA LTD. 

AOC MN413 

AOC International USA’s AOC MN413 
14-inch flat-screen monitor has some nice 
features that help it stand out from the 
crowd. The $229.95 unit includes particu- 
larly good resolution and a quick power-on 
feature that saves electricity but doesn't 
make you wait for the screen to warm up. 
The MN413’s diagonal image size is 


actually I PA inches, taking up most of the 
1 1'A inches of screen exposed by the mon- 
itor’s case. The attached 54-inch cable has 
a 15-pin D-shell connector to plug into a 
PS/2 or VGA video adapter card. Only 
VGA adapters need apply, as this unit — 
like most monitors tested — is set up for 
VGA only. The maximum resolution in 
graphics mode is 640 by 480. 

INTEGRAL TILT/SWIVEL 

There is an integral tilt/swivel base with 90 
degrees of swiveling and approximately 20 
degrees of up-and-down tilting. The moni- 
tor uses chemical etching for glare protec- 
tion, which, with the flat screen, proves ef- 
fective. 

The white-on-black screen showed a 
slight bowing in the upper-right comer in 
our full-screen white-image-distortion 
test, but not enough to cause concern for 
most people; you may not even notice it. 


There was also one incomplete line; in the 
full-screen test, the topmost litre stopped 
about three-fourths of the way across the 
screen. The full color set, though, was dif- 
ferentiated by distinct shades of gray, and 
the VGA Line Patterns test images I put on 
the screen had exceptional clarity. 

The only screen-adjustment controls 
are for contrast and brightness. Both of 
these, as well as the on/off switch, are con- 
veniently located on the bottom-right front 
of the monitor. There are no other con- 
trols, but in this case a vertical-positioning 
knob would have been helpful since the 
image was somewhat above center. 

This model doesn’t provide absolutely 
precise aligrunent on the full screen, but its 
exceptionally clear resolution makes the 
AOC MN4 1 3 an agreeable choice . 


COMPAQ COMPUTER CORP. 

Compaq Monochrome 
Video Graphics 
Monitor 

The $255 Compaq Monochrome Video 
Graphics Monitor is a white-on-black unit 
with a maximum graphics resolution of 
640by480. The Compaq Computer Corp. 
unit, although on the small side with a 9%- 
inch diagonal image size and a screen size 
of lOy. inches, is very nice looking and 
has exceptional glare protection. 

This VGA-adapter-only model has an 
attached 72-inch cable with a 15-pin con- 
nector, the longer-than-usual cable is espe- 
cially helpful if you put your system unit 


The Compaq’s 72-inch 
cable helps if the 
system unit is beside 
or under a desk. 


beside or under your desk. There is a 
tilt/swivel base with 20 degrees of tilting 
and 90 degrees of swivel. Compaq refers 
to the base as an “integral" assembly, but 
it comes separately in the monitor box for 
you to put together yourself. The nice 
thing about this component approach. 
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VGA MONOCHROME MONITORS: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


□ 


Diagonal screen size (inches) 

Imtec 1261L 

$149.00 

11.25 

Diagonal image size (inches) 

11.25 

Maximum resolution 

640 x 460 

Bandwidth (MHz) 

30 

Vertical scanning frequency (Hz) 

60/70 

Horizontal scanning frequency (Hz) 

31.47 

Text-mode color 

White 

Case dimensions (inches) 

Height 

12.25 

Width 

12.25 

Depth 

11.75 

Tilt/swivel base 

• 

Cable length (inches) 

42 

Cable detachable 

O 

INPUTS 

RGB 

o 

Composite 

o 

Separate synchronization 

o 

Analog 

• 

Connector types 

15-pin D-shell 

CONTROLS 

Brightness 

• 

Contrast 

• 

Vertical position 

O 

Vertical size 

o 

Horizontal position 

o 

Horizontal size 

o 

Text mode 

o 

Over/underscan 

o 

COMPATIBLE ADAPTERS 

CGA 

o 

MDA 

o 

EGA 

o 

VGA 

• 

Hercules 

o 

Apple Macintosh 

o 

[I]— Editor's Choice •-Yes O-No 



Datafox DF-14S2 

KDS KD-14S2 

Samsung ML2611 

$159.00 

$175.00 

$189.00 

12.5 

12.5 

11.25 

11 

11.75 

10.75 

640 X 480 

640x480 

640x480 

35 

35 

30 

50/60/70 

50/60/70 

60/70 

31.5 

31 .5 

31.47 

White 

White 

White 


13.0 

13.0 

12.0 

12.75 

12.8 

12.25 

13.0 

13.0 

11.75 

• 

• 

• 

42 

47 

62 

O 

O 

O 

O 

o 

O 

O 

0 

0 

O 

o 

o 

• 

• 

• 

15-pin D-shell 

15-pin D-shell 

15-pin D-shell 

• 

• 

• 

• 

• 

• 

O 

O 

O 

O 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

• 

• 

• 

o 

o 

O i 

o 

o 

o 
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CTX-VQA 

Monochrome 

CM-24S2 


Amber, green, or 
white 


11^ 

12.75 

12.5 

10^ 

11.25 

12.5 

640 x 480 

640x480 

640 x 480 

30 

30 

22 

50«0 

59.95/70.08 

60/70 

31.47 

31.47 

31.5 

White 

White 

White 


12.5 

13.0 

14.25 

12.5 

13.25 

13.0 

12.5 

12.75 

11.5 

• 

O 

• 

41 

72 

48 

O 

O 

O 

O 

O 

O 

O 

o 

O 

o 

0 

O 

• 

• 

• 

15-pin D-shell 

15-pin D-shell 

15-pjn D-shell 
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VGA MONOCHROME MONITORS: SUMMARY OF FEATURES 


Dlagorwil scrMn tiM 
Diagonal Image size (Inches) 


Maximum resolution 
Bandwidth (MHz) 

Vertical scanning frequency (Hz) 
Horizontal scanning frequency (Hz) 
Text-mode color 


Case dimensions (inches) 

Height 

Width 

Depth 

Tilt/swivel base 
Cable length (inches) 
Cable detachable 
INPUTS 
RGB 

Composite 

Separate synchronization 
Analog 

Connector types 


CONTROLS 
Brightness 
Contrast 
Vertical position 
Vertical size 
Horizontal position 
Horizontal size 
Text mode 
Over/underscan 


13.0 

12.75 

13.25 

• 

66 

O 


12.25 

11.7 

12.6 

• 

72 

O 


15-pin D-shell 


15-pin D-shell 


9-875 ^ 

640x480 

30 

60/70 

31.47 

White 


11.25 •'-5 

10.75 
640 x 480 
30 

59.95/70.08 

31.47 

White 


11.5 

12.5 

11.5 


15-pin D-shell 


11.5 

11.0 

800 x 600 
30 

50/60/70 

31.47 

White 




12.5 

12.5 

12.5 

• 

60 


9- and 1 5-pin 
D-shell 


640x480 

30 

50/60/70 

31.47 

White 




-Editor's Chooe 


♦■Yes C>44o 
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Princeton 

Packard Bell 




Graphics Systems 

PB8505MG 

Zenith MM149-P 

NEC MuKtSync GS 

TVMMG-11 

Max>15 

$299.00 

$299.00 

$349.00 

$349.00 

$389.00 

11.5 

12.75 

12.5 

12.75 

12.5 

10.0 

11.75 

12.25 

11.0 

11.75 

640 x 480 

640 x 480 

640x480 

1,024 x 768 

1,024 x 768 

30 

30 

30 

30 

45 

50/60/70 

60/70 

50/60/70 

45-75 

45-120 

31.47 

31.49 

31.5 

15-38 

15-36 

White 

Amber or white 

Amber, green, or 

White 

White 



while 



12.25 

10.25 

13.25 

13.0 
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13.0 
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13.0 
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12.75 

13.0 
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13.0 

• 

O 

• 

• 

• 
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O 

O 
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O 

• 

O 

O 

O 

0 
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O 

O 

O 

• 

• 

• 

• 

• 

• 

• 

15-pin D-shell 

15-pin D-shell 

9-pin D-shell 

9- and 15-pin 

9-, 15-, and 25- 



(includes 9/15- 
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pin D-shell. RCA 



pin adapter) 
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MONITORS 


MONOCHROME VGA MONITORS 



FACT FILE 


Compaq Monochrome Video 
Graphics Monitor 

Compaq Computer Corp., 20555 SH 249, 
Houston, TX 77070; (713) 3704)670, (800) 231- 
0900. 

Ust Price; $255 

Requires: VGA adapter with 1 5-pin connector. 
Dia^nal Screen Size: 10 V 4 inches 

CiRCLE 616 ON READER SERVICE CARD 



The Compaq Monochrome Video Graphics 
Monitor has good glare protection and is a 
convenient size. A detachable tilt/swivel 
b se and 72-inch cable add to the versatility 
of the 12-inch white-on-black monitor. 


CTX-VGA Monochrome CM-24S2 

CTX International Inc., 161 Commerce Way, 
Walnut, CA91789: (714) 595-6146. 

List Price; $199 

Requires; VGA adapter with 15-pin connector. 
Diagonal Screen Size: 1 2 V 4 inches 

CIRCLE 617 ON READER SERVICE CARD 



CTX International'S CTX-VGA Monochrome 
CM-24S2 is a very good buy with no 
distortion, clear images, and several extra 
screen adjustment controls. Available in 
white, amber, and green, the monitor comes 
with a 70-inch cable. 


however, is that if you don’t want the base, 
you don’t have to use it — good if you’re 
fitting the monitor on a shelf or in a space 
where the base either wouldn’t fit or 
wouldn’t be necessary. 

The screen brightness and contrast con- 
trols are located in the center of the right 
side of the case. The contrast control has a 
detent (a stop or click) in the middle of the 
adjustment range. The on/off switch is on 
the back of the monitor. 

TESTING THE COMPAQ 

In testing, the Compaq monitor separated 
the color boxes well and offered fine reso- 
lution. In our fiill-screen white-image-dis- 
tortion test, there was minor folding in the 
upper-left comer. 

It’s likely that few people buy Compaq 
monitors separately. Compaq isn’t in the 
monitor business; it’s in the computer 
business and sells monitors to accompany 
its computers. In most cases, then, you’d 
probably not consider buying this unit by 
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itself. If a black-and-white VGA monitor 
is what you need, however, because of 
preference or budget, rest assured that the 
Compaq unit is a competent performer. 


CTX INTERNATIONAL INC. 


CTX-VGA 

Monochrome 

CM-24S2 



CTX International’s entry in this grouping 
isn’t the least expensive, but it does every- 
thing well, has most of the right features, 
and comes at a fairly good price. 

At $199, the CTX-VGA Monochrome 
CM-24S2 monitor is available with a 
white, green, or amber display; PC Labs 
evaluated the amber version. All of the 
CM-24S2s use chemical etching to cut 


down on glare; this worked well on the test 
unit as shown in the 90 Degrees Monitor 
Glare Test. 

The nondetachable video cable is 70- 
inches long — ample fw most system-unit 
and monitor-placement arrangements. The 
cable has a 15-pin connector for VGA 
adapters only, common among this class 
of monitors. As usual, the maximum 
graphics resolution is 640 by 480. 


The CTX monitor has 
horizontal-position 
and vertical-size 
controls on the 
back— the type you 
have to reach into with 
a tiny screwdriver, but 
at least they’re there. 


The base tilts 20 degrees, which is 
standard, but swivels a miserly 90 degrees. 
If you’re going to show a display to some- 
one else, that person had better be on your 
side of the desk unless you want to pick up 
the monitor. 

HIDDEN POWER SWITCH 

The CM-24S2’s power switch is on the 
back (inconveniently), and the brightness 
and contrast controls are on the right side. 
There are horizontal-position and vertical- 
size controls on the back — the inconve- 
nient type you have to reach into with a 
tiny screwdriver to adjust, but at least 
they’re there. 

The monitor produced unexceptional 
results on our tests. There was no distor- 
tion on the full-screen white-image-distor- 
tion test, and on the VGA Color Bars test, 
all of the color bars that were su|:qx)sed to 
be displayed as distinct shades of gray in- 
deed were. The complex graphics image 
was very clear. 

It’s nice to work with products that de- 
liver what they’re suppos^ to. The CTX- 
24S2 is a respectable choice at a fair price. 
If the company knocked $30 off the price, 
it would probably sell a lot more. 


Copynghi 










Computer Associates 


BUSINESS 

Adobe 

Illustrator-Windows Version 
Applause Software 

The Perfect Addition III 

Ashton Tate 

dBASE III Plus 1.1 

dBASE IV 


Supercalc 5 1 .0 

Contact Software 

ACTI 

Corel Systems 

Corel DRAW! 

Dac Software 

Dac Easy Graph + Mate 

Dac Easy Accounting 3.0 

Datastorm Technologies 

Procomm Plus 

Delrina Technologies 
PerFORM 2.0 Designer & Filler 
Digital Research 

GEM Artline 

Dow Jones & Company 
News/Retrieval Membership Kit 
Enable Software 

Enable/OA 

Fifth Generation 

Fastback Plus 2.01 

Formworx Corp. 

Formworx w/ Fill & File 

Fox Software 

Foxbase * Dev. Sys. 2.10 

Foxbase + 386 Dev. Sys, 2.1 .... 
Funk Software 

Allways 1.0 

Gibson Research 


Quicken 2.1 

Lifetree 

Volkswriter 4 

Lord Publishing 
Ronstadt's Financials 
Lotus 

Agenda 1 .0 

Lotus 1-2-3 2.01 

Lotus 1-2-3 3.0 


Magellan 


PafORM 

^ goaetniB 


Meca Ventures 
Managing Your Money 5.0 
Micrografx 


Designer 2.0 


Graph Plus 1.3 

Micro Logic 

Tornado 1.8 

MicroPro 

Wordstar Pro. Rel. 5.5 

Microrim 

R:Base For DOS 2.1 

Microsoft 

Chart 3.0 

Word 5.0 

Works 1 .05 

Excel 2.1 

Windows 286 2.1 

Windows 386 2.1 

Nolo Press 

Wilimaker 3.0 

For The Record 

Peachtree Software 
Peachtree Complete II 4.21 
Peter Norton 

Norton Advanced Utils 4.5 . 


Ventura PubiUher 2.01 (Xerox) 

Pul Ventura Publisher 2.01 to work 
creating everything from a one-page ad. 
to a newsletter, to a complex manual. It 
flows text around graphics: supports 
kerning, tracking, lellerspacing and 
hyphenation and allows you to use a 
large variety of pnnlers 
(Business) $475. 


PxrFOKM 2.0 Designer A Filler 
(Delriiu Tech.) 

Take guesswork out of forms preparation 
with Perform's tme WYSIWYG display and 
print features. The complete solution for 
forms management and filling, it offers 
advanced desktop publishing capabilities 
(GEM graphic interface) and a full range of 


SpinRile 


Norton Commander 2.0 

Power Up Software 

Address Book Plus Sr 

Quick Schedule Plus 

Prime Solutions 
Disk Technician Advanced 
Quarterdeck Office Sys. 

DESQView 2.25 

DESQView 386 

Reference Software 
Grammatik III 1.1 


Individual Software 

Professor DOS w/Smar1guide 2.1 ... 25. 

Training for dBASE IV 33. 


form templates. (Business) $149. 
Avery 

List & Mail Plus 

Bloc Publishing 

Form Filler 2.0 

Form Tool 2.01 

Personal Lawyer 

Borland International 

Paradox 386 

Paradox 3.0 

Reflex 2.0 

Superkey 1.1 

Brightbill-Roberts 

HyperPAD 

Broderbund 

New Printshop 

New Printshop Companion 

Central Point Software 

PC Tools Deluxe 5.1 

PC Tools Deluxe 5.5 

Copy II PC 5.0 

Checkfree Corp. 

CheckFree 1.17 


Sh}pi>ing - Your choice: 

Fast, dependable, overnight service 

S7.00 up to 7 lbs. Regular 2 
day service $3.00 per 
order. 


Micro WM«bo«M Ghr«sw»Y. 1690 Oak Street. P.O. Box 1579. Lakewood. N.J. 08701 
When you order by phone or maU. you are auiomaticanY entered tn the drawing you 
can also mail this coupon or caO our contest entry tine t-800-367'07U. dPMOSl 


PC Tools Deluxe 5.1 (Central Point 
Software) Features Hard Disk Backup. 
Data Recovery and DOS Utilities, plus 
complete Desktop Manager. PC Tools 
Deluxe is a 'must have’ coOection of 
invaluable disk and office utilities 
(Business) $38. 


State 

CIRCLE 225 ON READER SERVICE CARD 


lCIAL entry coupon 


the Compaq SLT/286 

froi^ MicroWAREHOUSE 


Now Y 9 ti can win this great new portable from Compaq with 
40Mb hard drive and dazzling VGA screen. It has all the 
features of a desktop - yet fits on an airline table. Just enter the 
MICRO WAREHOUSE GREAT COMPUTER GIVEAWAY. Your 
name is automatically entered into the drawing when you 
order. Or just send us the entry coupQn. 

Our helpftil tel^hone staff is waitinjg to take yOur cad. 

' I m Kerry, call me at; • / / / 


MicidUABEHOU^ 

1 -^ 800 . 367-7080 


' /(1-8^0-DOS 708y) / « 

Inquiries; 201-^70-0518 / 

Fax#; 201-905-5245 -f / 

i Mon-Fri; 8 a.m. fo 11 p.m. (E) 
h ^t-SuQ; 8 a.ih. to 8'p.m. , ' . 

MICfiO WAREHOH'SE ''. .1690 Oak Street' 
W p;5. Box,<57^ !^kewood. N.J/0870) 

vIORQ Inr/ / 


Name 


Address 

Apt 


Revolution Software 

Cruise Control 32. 

Rightsoft 

Righlwriler 3.1 49. 

Samna 

Ami 125. 

Softkione 

Mirror III w/Prism 49. 

Softlogic Solutions 

Disk Optimizer 4.05 39. 

Software Carousel 3.0 44. 



ChcckFrcc 1.17 (Chvckfrct Corp.) 

Now there is a very simple way to pay 
bills ..CheckFree! Just enteryour payment 
Information using the menu-driven soft- 
ware. send it through a modem and relax 
No more writing checks, buying stamps 
and tunning to the post office (Business) 
$29. 


Software Directions 

Softsafe 49. 

PrintO 4.0 74. 

Software Publishing 

Harvard Graphics 2.12 265. 

PFS First Choice 3.01 88. 

Symantec 

Timeline 3.0 339. 

Grandview 1 .0 1 72. 

Q8 A3.0 199. 

SQZ Plus 1.11 59. 

Tops 

Tops Flashcard 142. 

Netprint 2.0 109. 

Tops-DOS2.1 109. 

Traveling Software 

Battery Watch 1.0 25. 

DeskLink 2.21 95. 

LapLink III 79. 

White Crane Systems 

Brooklyn Bridge 2.0 (Ser.or Par.) 69. 

WordPerfect Corp. 

WordPerfect Library 2.0 65. 

WordPerfect 5.0 219. 



Q It A 3.0 (Symantec) 

Uie Multi-user solution to file manage- 
ment plus word processing! With Q & A 
you can handle up to 16 rnillion records 
per file, create programmable forms 
using math, statistical and financial 
functions, and request information in 
plain En^h. (Business) $199. 


XyQuest 

XyWrite III Plus 3.55 w/Menus 229. 

Z-Soft 

PC Paintbrush IV 59. 

Publishers Paintbrush VI.6 145. 

CAD/CAM 

American Small Bus. Company 

Design Cad 3D 2.1 189. 

Generic Software 

Basic Home Design 29. 

Generic CADD LvI. 3w/Dot Plot 145. 

MathSoft 

Math Cad 2.0 199. 

DESKTOP PUBLISHING 

Aldus 

PageMaker 3.0 469. 

Digital Research 

GEM Desktop Publisher 2.0 169. 

Software Publishing 

First Publisher 73. 

Xerox 

Ventura Publisher 2.01 475. 

LANGUAGES 


Borland International 

Turbo Pascal Profess. Pack 5.5 .. 159. 


Turbo C Pro. Pack 159. 

Turbo Pascal 5.5 88. 

Microsoft 

QuickPascal 65. 

Quick C 2.0 59. 

Quick Basic 4.5 59. 


C Compiler 5.1 289. 

Peter Norton 

Norton Guides: Assembly 49. 

Norton Editor 1.3 40. 

MEDIA 

BASF Call 

Maxell Call 

Sony Call 


ACCESSORIES 


DRIVES 

Archive 

40Mb Int. Tape Drive (AT or XT) ....325. 
CMS Kits for PC/XT 

30Mb Hard Drive (35ms) w/Ctrlr 365. 

40Mb Hard Drive (40ms) w/CtrIr 389. 

Iomega 


44Mb Storage Cartridge 79. 

Bernoulli ll/44Mb Int 992. 

Plus Development 

Plus Impulse 40Mb 659. 

Plus Passport 20Mb 469. 

TEAC 

5 1/4” 360K Floppy Drive 79. 

3 1/2” 1.44Mb AT Floppy Drive 109. 

3 1/2" Solutions for PC/XT 

1 .44 Mb Floppy S Ctrir 157. 

720K Floppy a Cirir 137. 

EXPANSION & UPGRADES 

Intel 

Aboveboard Plus 8 2Mb 859. 

Aboveboard Plus 8 I/O 2Mb 889. 

Inboard 386/PC w/IMb 589. 

Co-Processors Call 

Orchid Technologies 

Tiny Turbo XTra 269. 

Paradise Systems 

VGA Professional Card 395. 

VGA Plus Card 249. 

INPUT DEVICES 

Logitech 

The New Mouse (bus/ser) 79. 


New Mouse w/Paintshow (bus/ser) .98. 


Scanman 185. 

Microsoft 

Mouse w/Paintbrush (bus/ser) 99. 


Mouse w/Easy CAD 2.0 (bus/ser) ..115. 
Mouse w/Wind. & R. br. (bus/ser) ..129. 

Mouse w/Window 286 (bus/ser) 129. 

The Complete PC 

Complete Hand Scanner 400 155. 

MODEMS & FAX BOARDS 


■ Visa and Mastercard accepted. 

■ Your credit card will not to charged until 
raur order Is shipped. 

■ Corporate purchase orders subject to credit 
approval. 

■ All products are covered by 120 day limited 
warranty.* 

■ CT resioents add 8% sales tax. N J. res- 
idents add 6% sales tax 

SHIPPING 

■ Within continental U.S. - $3.00 per order tor 
U.P.S. 2 day service • except as noted below. 
C.O.D. orders (max S1000) surcharge $3.00. 
Orders placed by 3:30 p.m. (E) weekdays for 
*in-$tock* items ship same day. 

■ Overnight service available till 6;00 p.m. (E). 

■ UPS ground delivery and actual trerght 
charges apply tor computers, hard dtsks. 
Bernoulli's, tape back-ups. monitors and 
printers. 

■ Alaska. Hawaii, outside continental U.S.. 
APO/FPO call for information 

‘Defective software replaced immediately. 
Hardware replaced or repaired at our 
discretion. 

Item availability and price subject to 
change without notice. 

Software is not copy protected, except where 
marked by asterisk. 

CONTEST RULES 1 . Entries must to received on 
or before 1/31/90. 2. Winner selected In random 
drawings by attorneys for Micro Warehouse Inc.. 
(MWH), whose decisions are final. 3. Prize subj^ 
to availability MWH reserves the nohttosubsutute 
wholesale cash value up to SS.OOO 4 Winner 
responsible lor taxes. S. Odds of winning depend 
on number of entries. 6. MWH will announce the 
winner on or around 2/28/90. Winner will to 
notified by mail. Oates subject to change at the 
discretion of MWH. If unable to contactany winner, 
an alternate will to selected by random drawing. 
7. Contest is open to US resKfenls. except where 
prohibited by law. Employees of MWH and suppliers 
not eligible 8. Pnzes - one Compaq SLT 268 w/ 
840K RAM and 40Mb Hard Drive. 


Practical Peripherals 

Modem 1200bd Int. w/Procomm 65. 

Modem 2400SA External 174. 

Quadram 

JT Fax Board 4800 bd Int 215. 

The Complete PC 

The Complete Fax 4800bd 249. 

The Complete Fax 9600bd 435. 

MONITORS 

NEC 

Multisync 2A 499. 

Multisync 3D 679. 

Zenith 

ZCM 1490 14" Flat Screen 595. 

PRINTERS 

Citizen 

120D and 180D 139/159 

Panasonic 

KX-P1124 Dot Matrix 345. 

KX-P1191 Dot Matrix 245. 

Pacific Data Products 


25 Cartridges In One 
(Pacific Data Products) 
Compatible with 
vtilu^y all word 
processing software, 
most popular lasers 
and iranspaieni lo 
software, this cantidge 
comes packed with 103 
fonts and symbol sets - 
including legal, math, and 
sdentifle. Includes fonts 
and drawing tools for 
custom forms, spreadsheet 
and tax forms. $283. 



Abcom 

CPU & Monitor Dust Covers Call. 

American Covers 

Mouse Mats 5. 

Curtis 

Computer Toolkit 21. 

Anti-Glare Filters 35. 

Ruby Plus w/Fax & Modem 59. 

Interex 

Cables & Gender Changers Call 

Kensington 

Masterpiece Plus 99. 

Printer Muffler 132 57. 

Polaroid 

Anti-Glare Filters Call 

Safe Power Systems 

250W Stand-by Power B.U 239. 

425\N Stand-by Power B.U 357. 

Targus 

Leather Carrying Case 139. 

Nylon Carrying Case 49. 


GVC Chenel 

Mini Modem 2400bd AC/DC 


Plotter In A Cartridge 
25 In One Cartridge ., 


Everex 

Modem 1200bd Int. 



255. 

283. 



Practical Modem 
2400SA (PracUcal 
Peripherals) 

Transmit your data 
at 2400 baud over 
ordinary phone lines, 
with the 100% 

Hayes compatible 
Practical Modem 
2400SA With 
support for pulae i 

and tone di^ngi full < , 
and half duplex V, 

operation and most 

software, this easy-to-use modem is an 
excelleitt value. (Modems) $174. 


jtaest 








MONITORS 

MONOCHROME VGA MONITORS 


DATAFOX COMPUTER PRODUCTS 

DatafoxDF-14S2 

The Datafox DF-14S2 nHxiitor is a price- 
to-performance leader among many simi- 
lar units. At $159, the Datafox Computer 
Products unit isn’t the least expensive 
monitor in this batch, but it’s only $10 
more than the cheapest unit — below the 
average in price, though not in perform- 
ance. 

Admittedly, there was a slight folding 
in the upper-left comer of the screen in our 
full-screen white-image-distortion test, 
but it was so small that few users would 
ever notice. The color separation into 
shades of gray (VGA Color Bars test) and 
the complex line-graphics images (VGA 
Line Patterns test) were outstandingly 
clear, and the screen image was rock solid, 
so much so that it stood out among other 
monitors that just “seemed” steady. This 
is a pleasant monitor to work with. 

SHORT CABLE 

The DF- 1 4S2 has a nondetachable 42-inch 
cable with a IS-pin plug for VGA adapters 
only. I’d rather have a longer cable to al- 
low more versatility in monitor placement 
without having to buy a cable extension. 
The built-in tilt/swivel base has a generous 
30 degrees of tilting and a full 360 degrees 
of swiveling motion. 

The 1 1-inch (diagonal image size) flat 
screen is available in either amber or paper 
white, both at the same price. The test unit 
was the paper- white version. The chemical 
etching process used for glare protection is 
effective and will help if your office has 
the fluorescent-light overkill that’s typical 
in offices. 

The power switch and the brighmess 
and contrast controls are all located on the 
right side of the monitor case. There are no 
other controls. 

At $159 list, the DF-I4S2 is a good 
buy. I’ll take mine in paper white, please. 


EPSON AMERICA INC. 

Epson VGA 
Monochrome 

You probably won’t buy an Epson Ameri- 
ca monitor all by itself. Epson is better 
known for its printers and computers, and 



most of the monitors it sells ate part of full 
computer system configurations. If you 
specify an Epson VGA Monochrome 
monitor wlien you buy an Epson comput- 
er, you’ll probilly be very happy. 

At a standalone list price of $249, how- 
ever, the Epson VGA Monochrome moni- 
tor not only costs mote than you’ll pay for 
a no-name brand, it’s also pricier than the 
well-known Tandy brand. But since this 
monitor sells for less than the Compaq 
monochrome VGA display (although only 
$6 less!), some might see it as a low-cost 
alternative. 

GOOD PERFORMANCE 

Price aside, the Epson VGA Monochrome 
display performed reasonably well. Hie 
shile separation was very good, and the 
complex image resolution and sharpness 
on the VGA Line Patterns test was terrific. 
'There was some bowing on the upper-left 
side of the full-screen white-image-distor- 


tion test, but it wasn’t too noticeable. You 
certainly shouldn’t let this hold you back if 
you’re going to use your computer for 
word processing, spreadsheet, or database 
work. 

The tilt/swivel base tilts about 20 de- 
grees and swivels a good 1 80 degrees. Tlie 
attached 72-inch cable is the length we like 
to see, as it gives you the flexibility to 
move your system components around; 
you probably could stand the CPU on the 
floor and put the monitor in the middle of 
your desk or off to one side. The cable’s 
15-pin connector works with VGA adapt- 
ers only; the maximum graphics resolution 
is 640 by 480. 

The Epson has a white-on-black screen 
with no other colors available. Tbe glare 
protection, accomplished with chemical 
etching, is only moderately effective. The 
power switch and the brightness and con- 
trast controls are all located on the tight 
side of the monitor case. The brightness 
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control has a detent (a noticeable stop at 
the middle adjustment position). 

The Epson monochrome VGA screen 
isn’t a bam burner, but it doesn’t have to 
be. It performs adequately and is usually 
bundled or discounted with systems. 


GOLDSTAR TECHNOLOGY INC. 

GoldStar VGA 
Monochrome 1220W 

Close but not quite. The $199 GoldStar 
VGA Monochrome I220W is a 12-inch 
monochrome VGA monitor that has all the 
right features, including a longer-than- 
usual 71-inch video cable with a IS-pin 
plug. Unfortunately, the 1 220W did not do 
as good a job as most of the other monitors 
when tested at displaying distinct color 
bars as shades of gray. A VGA Line Pat- 
terns test image, using thin lines of differ- 
ent shades of gray, was also pretty fuzzy. 

NO DISCERNIBLE BOWING 

GoldStar did a fine job on the full-screen 
white-image-distortion test, with no dis- 
cernible bowing or folding in the comers. 
The paper-white monitor has an adequate 
amount of glare protection, achieved with 
a chemical etching process. 


GoldStar did a fine job 
on the full-screen 
white-image-distortion 
test, with no 
discernible folding in 
the corners. 


The GoldStar has a built-in tilt/swivel 
base that tilts approximately 20 degrees 
and swivels 180 degrees. Other than the 
power switch, the only user-adjustable 
controls are for contrast and brightness, the 
latter with a detent at the brighmess mid- 
point. The maximum graphics resolution 
is 640 by 480. The 1220W is compatible 
with VGA adapters only. 

GoldStar monitors are manufactured in 




Korea and are often included with comput- 
er systems as well as sold by themselves. 
The lower-than-average price is right, but 
the fuzzier-than-average image and rela- 
tive lack of shade separation keep the 
1 220W from being a contender. 


HEWLETT-PACKARD CO. 

HPVectraVGA 

Monochrome 

Hewlett-Packard Co.’s HP Vectra VGA 
Monochrome monitor is a lot to order if 
you’re short of breath, but this $250 unit is 
long on features and high in performance. 

The Vectra includes a detachable, 9-pin 
input, a 63-inch video cable, and a 9-/15- 
pin adapter. An integral base with 20 de- 


grees of tilt and 180 degrees of swivel is 
standard equipment with the system. 

COLOR SELECTION 

If you’re fussy about your monochrome’s 
single color (and many people have strong 
preferences), HP lets you choose among 
amber, green, and “soft” white di^lays. 
The test unit was green, in contrast to most 
of the other vendor-supplied test units, 
which were paper white. The monitor’s 
case was one of the few two-tone units, 
with an eggshell back and a light-gray 
screen frame. The only user-adjustable 
controls are for brightness and contrast; 
both are located on the bottom right of the 
front of the case, and the power switch is 
on the bottom left of the front. 

There is hardly any glare at all, thanks 
to the chemically etched screen, and the 
Vectra’s maximum resolution is 640 by 
480 in graphics mode. In our VGA Color 
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NEW 

Handy Scanner 3000 Plus 

Including PC Paintbrush Plus 


• DESKTOP PUBLISHING 

• WORD PROCESSING 

• DATA BASE APPLICATIONS 

• HIGH LEVEL LANGUAGE INTERFACE 

• CAD APPLICATIONS 


on HS-30(X)Pl.US 
HANDY SCANNER 


DFI 


DPI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida- 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, 
scanner now gives even sharper images aiii 
is even easier to use. Perhaps, most 
tant, DFI gives total scanning suMmI: 
desktup publishing, wurd pmeeMiiigrdata 
and 

CAD applications. 


The Handy Scanner 3000 Plus comes 
bundled with ZSuft's top-selling PC Paint- 
brush Plus and DPI’s SCAN and ImageTools 
programs. PC Paintbrush Plus lets you paint, rotate, 
flip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 
your images into TIFF. PCX, IMG, MSP, and CUT 
image hies or convert between the formats. Using 
ImageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase HI -f , and compatibles 
such as Gipper, Foxbase or design custom 
applications using Microsoft C and QuickBASIC, 
or Turbo Pascal. 

Available as options are DFI's OCR package, 
which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion pro^m that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology. 


DFI «nd Handy Scanner aro rogislerad Irademarka. and knageTocM « a Irademark of Diarrxxx) Ho«*er Elactnc 
Instfumem Ca (USA). Inc PC Pamtbruahtsare^ieradirademarkolZSoKCorp Alotharnarnesmantionadare 
trademarka or regisured Irademarks ol mpectrvs cornpark ea 
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A publishing program for normal people. 



lOCiTfCII 



Normal people can't function with their heads 
stuck in a manual, so we developed a publishing 
program that hardly needs one. 


MANNEQUINS 


Normal people expect to see on 
paper what they saw on the screen, 
so we included Bitstream Font- 
ware" and full WYSIWYG display. 


Normal people can be graphic designers but 
usually aren’t, so we provided the features most 
people need, not what they don't 


Normal people have higher standards than 
budgets Our program earned the name Finesse] 
and costs only $179. 

. Each program 
comes with a savings coupon 

for the Logitech Mouse and ScanMan hand- 
held scanner. 


For your nearest Finesse dealer, call: 


In California: 
800-552-8885 
In Europe: 

++4I -21 -869-96-56 


System requirements IBM PC XI AT or 
PS 2.640RAM.hardctisk. viiluallyony 
pnnter CompotiUe with all graphics stand- 
ards. and ma/or word processing and 
graphics programs 

fdntware is a tratlemork of Bitstream Inc 


From ordinary to spectacular. 
Every time. 
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MONITORS 

MONOCHROME VGA MONITORS 


KDS KO-14S2 

Korea Data Systems Co. Ltd.. 6 BlacKstone 
Valley R., Uncoln. Rl 02865: (401)334^100. 
Ust Pric8:$175 

Requires: VGA ad£^er with 1 5-pin connector. 
Diagonal Screen Size: 1 2V^ inches 

CIRCLE 622 ON REa5e^SERV)CE CARO 



EDITOR'S CHOICE 


The KDS KD'1 4S2 is a good deal in a 1 4- 
inch flat-screen monitor. Despite a slight 
image fuzziness, the KDS has rock-solid 
comers and good gray-shade separation. It is 
a good performer with the expected features, 
specifications, and controls. The base 
swivels a full 360 degrees. 


lmtec1261L 

Leading Technology Inc., 10430 SW 5th Ave., 
Beaverton. OR 97005; (503) 646-3424, (800) 
999-5323. 

Ust Price: $149 

Requires: VGA adapter with 1 5-pin connector. 
Oiagonat Screen Size: 1 1 Vi inches 
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Leading Technology’s Imtec 1 261 L is the 
price leader and has good shade separation, 
clear images, and no distortion. With a 62- 
inch cable and a 180-degree swivel, this 
paper-white screen display is a hard deal 
to beat. 


NEC Multisync GS 

NEC Home Electronics (U.S.A.) lr)c.. Computer 
Products Division. 1 255 Michael Dr.. Wood Dale. 
IL60191-1094; (312)860-9500. 

Ust Price: $349 

Requires: CGA. MDA, EGA, VGA, or Hercules 
adapter with 9- or 1 5-pin connector. 

DUigof>al Screen SIm: 1 2'/i inches 
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Bars test, the unit’s gray shade differentia- 
tion was very good (though in this case the 
shades were green). The full-screen white- 
image-distortion test showed nice, square 
comers with no perceptible distortion. 

You may not think of Hewlett-Packard 
as a monitor vendor; indeed, most of its 
monitors are sold with computer systems. 
The HP Vectra VGA Monochrome moni- 
tor, however, is a fine unit worth purchas- 
ing by itself. 


KOREA DATA SYSTEMS CO. LTD. 

KDS KD-14S2 

Korea Data Systems Co.’s KD-14S2 has 
recently had a price decrease, making it 
more competitive. This 14-inch, etched, 
flat-screen monitor now lists for $175, 
down from its earlier $199. The KDS is 
available with either a paper-white or am- 
ber screen; we tested only the paper-white 
version. 

The KD-14S2 performed well on both 
our full-screen white-image-distortion test 
and our VGA Color Bats test. There was 
no discernible distortion on the former and 
fairly good separation on the latter; comers 
were rock-solid, too. A fine-line complex 
graphic image was a bit on the fuzzy side, 
but probably not enough to be noticeable 
with text-based applications like word pro- 
cessors and spreadsheets. And in the Mon- 
itor Glare Tests, the KDS did best in the 30 
and 45 Degrees tasks. 

The attached video cable is on the short 
side at 47 inches. The 15-pin D-sheU con- 
nector is for VGA adapters only. Maxi- 
mum graphics-mode resolution is 640 by 
480. Also, the KD-14S2 has a tilt/swivel 
base that tilts a relatively standard 20 de- 
grees but swivels a full 360 degrees for 
maximum versatility. 

As is usual for nonmultiscanning 
monochrome VGA monitors, the KD- 
I4S2 has adjustment controls only for 
brighuiess and contrast. Both controls ate 
located on the right side of the monitor 
case, as is the power switch. 

At $175, the KD-14S2 is one of the 
more-aggressively priced monochrome 
VGA monitors. The slight fuzziness in the 
test unit, if typical, won’t matter if you’re 
not planning on using the monitor for de- 
sign or graphics applications. Of course, if 
you do need the highest quality graphics, 
you’d probably be looking at a color moni- 
tor anyway. 


NEC Home Electronics' multiscanning NEC 
Multisync GS monitor performs beautifully, 
and it has a good 64-inch detachable cable, a 
full 360-degree swivel base, and lots of input 
and control flexibility. Its only limitation is the 
640- by 480'pixel maximum resolution while 
some ol its competitors ofler 1 ,024 by 768 
resolution at the same price level. 
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QuadVGA 

SPECTRA 

Bundled With Ami"' 

The award'winning graphical word processing 
sdtware for DOS users with Mac Envy. 

$199 Value 

Limited Tune Offer 


Today, you need VGA. Or maybe Extended VGA. 
Quadrara believes you deserve more. 

1024 X 768 

Why settle fot mere VGA? Or even Extended VGA? The 
256K Spectra gives you 64 colors at a resolution of 800 X 
600. And, with expansion to 512K, sixteen colots at the 
new gtaphics standard bf tomorrow, 1024 X 768. 
QuadVGA Spectra has the flexibility and powet to 
enhance both 8-bit machines and 286/386 systems. 

Compatibility 

Naturally, QuadVGA Spectra is register-level compatible 
with all accepted inodes from Extended VGA down to 
MDA. That means you can use yesterday’s software as 
well as today’s and tomorrow’s. 

Best of All, It’s From Quadram 

Quadram was in the graphics business back when Kreens 
were monochrome. And, we’ve provided our cusromers 
with a solid product in every mode that has evtJved since. 
In fact, our QuadEGA-t- and ProSync led the color revolu- 
tion and are still popular boards. We understand graphics. 

Call Us 

To find out where you can buy QuadVGA Spectra, 
call us at (404) 564-5566. And find out how 
to enjoy tomorrow, today. 


TridnmrWWi Qu«ini« , iht Qu«ii»n loB, Qu«)EGA ♦ . QukJICA PtoSto, 

(^tadNT^ SpKtra/Quaorim. PSfZ/IBM. 


OJADRAM 

' An IK M iqint Syswms Cofripany 


We Don’t Make Computers. 
We Make Them Better. 
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MONITORS 

MONOCHROME VGA MONITORS 


LEADING TECHNOLOGY INC. 

Imtec 1261L 

If you’re looking for the least expensive 
VGA monitor you can find, stop right 
here. If you’re also eliminating the moni- 
tors that gave us any distortion or shade- 
separation problems, this one stays in the 
game. The $149 Imtec 126IL even has a 
moderately long video cable and a gener- 


ous 1 80-degtee-swivel base. 

The Imtec’s base also tilts approximate- 
ly 20 degrees, the de facto standard with 
display monitors. The video cable has the 
expected 15-pin connector, works with 
VGA adapters only, and has a maximum 
resolution of 640 by 480 in graphics mode. 
The screen is chemically etched and has 
moderately good glare protection. 

What else do you need to know? Well, 


it comes in white only, and all of the con- 
trols (limited to power, contrast, and 
brightness) are on the right side. To be 
more precise, the controls are on the bot- 
tom-right side of the unit’s front; the point 
is that they’re all in the same convenient 
location. 

The first test unit we received had a se- 
vere vertical synchronization problem. 
Leading Technology (the Imtec vendor 
and not the same company as Leading 
Edge) immediately sent another unit. 



BENCHMARK TEST: VGA Mmochrome Monitors 


I ’The VGA Color Bars test determines 
j how well a monochrome VGA monitor 

i can tell q»it the 2S6 colors displayed 
l^.by an IBM 8513 VGA odor monitor 
j. using the PS/2 Model 70- A2I. As 

shown here in cropped photogia^ of 

ii each monitor, results varied, although 
. most of these models fared well in d^ 

fining distinct shades of gray. 

At the high end of gray-shade sepa- 
ration are monitors from companies 
like CTX, Leading Technology, Hew- 
lett-Packaid, NEC, Tandy, Wyse, and 
' Zenith. Several oonqxmies’ monitors, 
however, proved inconsistent from one 
> '• model to another— as shown by those 
'.rofPackaidBell, Tatung, and ’TVM. ■ 


Compaq Monochrome Graphics 


CTX-VGA Monochrome CKm24S2 


DatafoxDF-14S2 


Imtec 1261L 


,^9biidekAM432 


Epson VGA Monochrome 


NECMuMSyncGS 


AOCMN413 
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MONITORS 

MONOCHROME VGA MONITORS 


which performed without a flaw. Resolu- 
tion and image clarity were extremely 
good and there was no detectable image 
distortion. Shade separation was also 
above average. 

The Imtec's only drawbacks showed up 
in the Monitor Glare Tests, where it scored 
high in the percentage of light reflected. 
Note, however, how similarly these moni- 
tors fared across the board. 

Overall, the Imtec I261L is a darned 
good monitor at a great price. 


NEC HOME ELECTRONICS (U,S,A.) 
INC. ■ 

NECMul^yncGS . . 

ssilf — : ' • 

Here’s a contender from the royal family 
of multiscarming monitors. NEC Home 
Electronics has been the recognized mar- 
ket leader in multisynchronous computer 


displays for 4 years, beginning with the 
original NEC MultiSync color EGA moni- 
tor and followed by further versions. 
NEC’s monochrome VGA monitor, the 
Multisync GS, is a worthy representative 
of the line. 

The Multisync GS’s $349 list price is a 
lot to pay if you’re just looking for a mono- 
chrome VGA monitor, but if you want the 
flexibility and quality of a multisynchron- 
ous unit, the GS is in the middle of the cur- 
rent price range. Your $349 buys very 



i1IL4S7ir 




Tan^VGM-100 


.^Princeton Max-15 


Wyae Technology WYSO 


TalungMM1233 


Tatung MM1433 
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MONITORS 

MONOCHROME VGA MONITORS 


good performance; there’s no full-screen 
image distortion and almost total gray- 
scale shade separation (there were two dif- 
ferentiations the Multisync GS failed to 
make). The VGA Line Patterns test image 
was gorgeous and steady. 

You can get the MultiSync GS with ei- 
ther an amber, green, or paper- white dis- 
play; the test unit had a white screen. NEC 
uses etching for glare protection, which 
proved to be very effective on this particu- 
lar screen. 

The detachable video cable is 64 inches 
long, a reasonable length. The cable has a 
9-pin connector on the computer end. but a 
9-/IS-pin adapter is included. You can use 
this monitor with both RGB TTL and ana- 
log input ports. The MultiSync GS is com- 
patible with CGA, MDA, EGA, VGA, 
and Hercules video adapters. 

RESOLUTION FALLS SHORT 

The maximum graphics resolution on the 
NEC MultiSync GS is 640 by 480; it is the 
one area where the unit falls short. Most of 
the other heavy-hitter monochrome mul- 
tiscanning monitors have a maximum res- 
olution of 1 ,024 by 768. If the highest res- 
olution you're going to use is normal 


VGA, then you’re all set, but the higher 
capabilities of the new Super VGA adapt- 
ers suggest that more is better. Besides, if 
the other guys have it, NEC should have it 
as well. Since NEC doesn't often follow 
others in this field, I would look for an up- 
grade soon. 

The MultiSync GS’s tilt/swivel base 
has the typical 20-degtee tilt range, but it 
swivels the full 360 degrees. This is one of 
the few monitors you can turn all the way 
around to show a screen to the person who 
sits in front of the desk. 

The NEC has lots of screen-adjustment 
controls, most of which are placed with the 
power switch on the top-right of the moni- 
tor’s front. The controls include bright- 
ness, contrast, vertical position and size, 
and horizontal position. There’s also a 
TTY/analog switch on the back of the 
case. 

Personally I’d wait for the 1.024-by- 
768 version of the NEC MultiSync GS, 
which I suspect is on the way. If the 640- 
by-480 limitation isn’t a factor for you, 
and if you want multiscarming, you have 
to consider the MultiSync GS. 


PACKARD BELL 

Packard Bell 
PB8503MG 
Packard Bell 
PB8505MG 

Packard Bell sells two 12-inch mono- 
chrome VGA monitors, the $279 
PB8503MG and the $299 PB8505MG. 
The differences between the two are rela- 
tively minor from a user’s standpoint. Nei- 
ther monitor is exceptional at displaying 
complex graphics, and both had noticeable 
problems with the distortion test. These 
two monitors could be fine for text-based 
applications, but prices at the higher end of 
the scale for nonmultiscanning monitors 
make the Packard Bell units questionable 
buys at best. 

Both the PB8S03MG and the 
PB8505MG have white text screens and 
use a combination of dark tinting and 
chemical etching for glare protection, a 
technique that works well. Both monitors 


CO/SESSION 

IS THE FASTEST, 
EASIEST, 

MOST POWERFUL 

REMOTE COMPUTING 
SOFTWARE! 

Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3.1. 
CO/SESSION is the ideal solution for all your PC 
communication needs. 



HOME COMPUTING Use CO/SESSION to work at 
home and run your office PC as if you were there. Access 
files, execute DOS commands, run programs, print 
reports and more. 

CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 
if you were there. 

NETWORK ACCESS Link remote users and offices 
to your network and enjoy on-line access to all the 
network resources. 

FILE TRANSFERS Transfer files by modem or 
direct cable. CO/SESSION Is ideal lor laptops, home 
and remote offices! 


AUTOMATED SESSIONS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 
PCs with SESSION/XL. 

BETTER THAN CARBON COPY PLUS CO/SESSION is up to 
400% faster, easier to use, more powerful and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You'll 
see the difference in minutes. 

IMMEDIATE AVAILABILITY Call today for additional information 
on CO/SESSiON and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 
can be purchased in single 
or two machine licenses. 

C4LL-201-855-9440 

FAX-201-855-9608 Tr«on 



. , 200 MiOdlftsex EtSBx Tumptha IM>n. NJ 08830 
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Unrehmched Close-Up ofOur Seiko lmmimeimCM-l43(l Monitor in VOAMode. 



» • •Theii# • • 


UnniouchedClose'Upo/a NECMuliiSync* Moniiorin EGA Mode. 


What 
A Spotless 
Screen Does 
For Windows. 

A spotless screen brightens 
Windows, and all your software. 
Measurably. Thats why we use solid 
bars of color, instead of unconnected 
“spots;’ in our high-resolution 
CM-1430 monitors. 

Asyou can see in the close-ups on 
the left, there’s less black space 
between our bars than there is 
between their spots. 33% less, to be 
exact. Less black space means more 
electrons are hitting the screen. And 
more electrons make deeper colors, 
whiter whites, sharper lines, and 
cleaner type. 

Combine that with a super-accurate 
one-gun Trinitron' tube, a tight 
.26mm dot pitch, VGA and bSM/A 
compatibility, and up to 1024x768 
resolution. You’ll get a screen 
unmatched in clarity, precision, and 
beauty. And unapproachable in value. 
So, ask for the monitors with the spot- 
less reputation. Seiko Instruments. 
Call 1-800-888-0817 ExLlOlC 
information and a dealer near you. 



Seiko Instruments w 


Seiko tnsinimenis VS4. Inc.. K Products Diviuon. 1144 Rinnnnod Court. San Jose. CA V5W/. f4tl8) WA Tnmtnm is a registered trademark &m- Corporation. 
MuliiSync ISO registered trademark oj sue Home electronics (USA/ Inc. C /WW 
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Better is 


The new 16" MultiSync^ 4D and 20" 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 


SKCs 

iiiiilliitic freqiH'iicu 
l(<clnitilii(ni. now iirnilahlc 
in tonjcr. (lijiilnllti 
con I nil It'd, hiiih-rcsolnlion 


color nionilors 



Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat- 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 


CriC 

Computers and Communicalior>s 



bigger. 

configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 



The main difference: one is for large ideas. The other, for extra- 


large. For literature, call 1-800-826-2255. For details, call NEC Home 

tuc ■ It • ftgitwt q wtOMtan ol Ascn Onpji W 

Electronics (USA) Inc. 1-800-FQNE-NEC. 
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have anached cables with IS-pin connec- 
tors, though their cable lengths differ, and 
both have integral tilt/swivel bases. 

PACKARD BELL PB8S03MG 

The less expensive PB8503MG has a 63- 
inch cable — a reasonable length for reach- 
ing a CPU that’s standing on the floor. The 
PB8503MG’s base tilts 20 degrees and 
swivels an ample 180 degrees, fine for 
pushing your monitor around to show to 
someone at an adjacent desk or chair, but 
not enough to show it to someone sitting in 
front of your desk without moving the 
whole monitor. 

The PB8503MG can receive either ana- 
log or separately synchronized video input 
signals, but its connector requires either a 
IS-pin plug or an adapter, lire maximum 
resolution is 640 by 4^. 

The PB8503MG didn’t discriminate 
clearly among the bars in our VGA Color 


Bars test, leaving several groups either all 
white or all black. Worse still, the full- 
screen image was lower on the right side of 
the screen. With no user control to 
straighten the image out, one must lean to 
the right to keep aligned with the screen, 
an unacceptable situation. The VGA Line 
Patterns test image was also fuzzy. 

The PB8503MG’s power switch, as 
well as its brightness and contrast controls, 
are located on the right side of the case. 

PACKARD BELL PB8S05MG 

The $299 PB8505MG has a more limited 
90-degree swivel base and a shorter, 41- 
inch video cable. The PB8505MG also re- 
ceives only analog input, although that 
won’t matter if you use standard VGA 
adapters. The maximum resolution here, 
too, is 640 by 480. 

The PB8505MG has the same incom- 
plete color bar separation set as the 


PB8503MG, but it performed differently 
on the fiill-screen white-image-distortion 
test. The PB8505MG’s image was even 
from left to right, but there was noticeable 
bowing on each side. This idiosyncracy is 
less irritating than a tilted image, so this 
monitor is acceptable, though costly, for 
data-oriented applications using text and 
numbers. The complex graphic image was 
every bit as fiizzy on the PB8S0SMG as on 
thePB8503MG. 

The power switch on the PB8505MG is 
located on the right side, with the contrast 
and brightness controls on the left. 

Packard Bell’s monochrome VGA 
monitors aren’t competitive with units 
from other vendors, "rhey cost too much 
for the level of shade separation and the 
graphics fuzziness they offer. Both also 
have image distortion, though in different 
forms. Either these models need to go back 
for reengineering or Packard Bell’s quality 
control needs upgrading. 


PHIUPS CONSUMER 
ELECTRONICS CO. 

Magnavox 
Professional VGA 
Display 7BM749 

The company many of us knew as Magna- 
vox is now owned by Philips Consumer 
Electronics Company, one of the largest 
electronics companies in the world. Its en- 
try in this review, however, is called the 
Magnavox Professional VGA Display 
7BM749, obviously going for Magna- 
vox’s greater name recognition in the U.S. 
The 7BM749 is a fine unit at a middling 
price. 

For $229 you get a flat, white-text 
screen with very little glare, thanks to ef- 
fective chemical etching. The attached 48- 
inch video cable has the usual IS-pin con- 
nector for VGA adapters and has a 
maximum 640-by-480 graphics resolu- 
tion. We sure wish everyone would agree 
to 60-inch-minimum video cables; 48 
inches is great for a desktop CPU but can 
be trouble if you want your system unit on 
the floor. Video extension cables are ex- 
pensive — let’s all lobby for 5- to 6-foot 
video cables. 

On the other hand, the tilt/swivel base 
has a generous 1 80 degrees of swivel. The 
tilt range is the usual 20 degrees. 
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A Few Words 
From The ^ferld's 
Most Celebrated 
Graphics Software. 




rlianle you. Rir tliose of you wlio Kawn’t KcarJ, 

I larvard Grapliics from Software Publisliing Kas gotten 
a lot of reci>gnitlon fnim tlie trade press. WKy, you may 
aslc? Certainly our crisp, liigli-spoed output helped 
influence Info^irld readers to name us FVoduct of the 
^ear. And the easy access tt) so many chart and graphing 
options must have helped IXT W>rld's audience give us their 

^>rld class Award for 


the second year running. 

Actually it must have been all those 
things and more. Otherwise why would PC Magazine call 
Harvard Graphics *‘the dc facto standard ’ software for 
business graphics? 

Of course, the experts aren’t the only ones who favor 
I larvard Graphics. In fact, with its growing popularity, 

Harvard Graphics has Ixjcome tlie numher-one selling business 
graphics software. 

And naturally we’d like tt) invite those of you who 
haven’t tried Harvard Graphics to call us for a free 
trial dish at the ttdl-free number below. 

In a matter of minutes, it’ll give you a vivid demonstra- 
tion of the qualities that make )| | \\ \K|- 

us the graphics superpower. 


5A 


FREE TRIAL DISK, CALL 1-800-345-2888, OPERATOR S3. FOR UPGRADE LITERATURE CALL 1-30 3-709-4000. 


C ShiJJw*™ i\il>Ii«l)init Curpixabon, 190! Lani^n^ l)t, MtninUiti V'iem CA 94(M9-721tt 
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HIDDEN COffmOLS 

The power switch and the brightness and 
contrast controls are all on the bottom-right 
of the monitor’s front; the brighmess and 
contrast controls are located behind a little 
door that’s more trouble than it’s worth. 
There’s nothing particularly awkward 
about the door, but who needs it? 

The 7BM749 had fine gray-shade sepa- 
ration and displayed a clear image on the 
VGA Line Patterns test. In the full-screen 
test, there was a barely perceptible bowing 
on each side; I’m sure 1 wouldn’t have no- 
ticed it had I not been looking carefully. 
For typical text applications, this factor 
will be meaningless if the performance of 
the test unit is typical. 

The Magnavox Professional VGA Dis- 
play 7BM749 works fine, costs just a bit 


mote than you’d like to pay, and is a safe 
choice for appropriate applications. If you 
need absolutely precise graphics display, 
maybe you should check around mote. 


PRINCETON GRAPHICS SYSTEMS 

Princeton Graphics 
Systems Max-15 

Princeton Graphics Systems is another 
monitor company that’s been around the 
minicomputer scene for a while. PGS 
made its name in the CGA world with its 
highly popular CGA color monitors. 
Princeton’s entry in the monochrome 


■ PERFORMANCE 
TESTS: VGA 
MONOCHROME 
MONITORS 


The VGA monochrome 
monitor you select 
must resist glare from 
your office’s ambient 
light in addition to 
displaying gray shades 
distinctly. In the 
Monitor Glare tests, the 
Editor’s Choice TVM 
MG-11 proved best at 
withstanding glare from 
desk-lamp and ceiling 
lights. 

None of the monochrome VGA 
monitors tested showed an 
exceptional resistance to the type 
of glare you might expect from 
windows positioned behind your 
monitor, although CTX, 

Magnavox, and Princeton 
Graphics were the best in the 90 
Degrees test. Likewise, the 
results on the 45 Degrees test 
indicate little variation In the way 
they handled desk-lamp light. All 
of the monitors gave a strong 
showing on the 30 Degrees 
(ceiling light) test — with the TVM 
MG-11 and MG-14 and the 
Datafox DF-14S2 leading the 
field. 

High scores on the white-level 
Intensity (small- and large-square) 
tests indicate a wide degree of 
adjustability (contrast and 
brightness), with monitors like the 
TVM MG-1 1 , the Quimax, the 
Compaq, and the Magnavox 
leading the group. Less 
impressive were such monitors as 
the two Packard Bell units, the 
Epson, and the Tatung, each of 
which offers barely acceptable 
brightness and contrast controls. 

PC Labs tested the mono-chrome VGA 
monitors tor monitor surface reflectivity, 
monitor glare, and while-level intensity using 
an IBM PS.'2 Model 70-A21 with its inte grated 
VGA circuitry. 
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MONITOR GLARE TESTS 


Zero Distance 


Percentage of Light Reflected 


nnnni 


0-1 U U II ll II H best 

14.7 14.7 14.6 14.6 14.4 14.4 14.4 14.4 14.2 14.2 14.2 14.0 14.0 14.0 14.0 14.0 13.8 13.8 13.6 13.5 13.4 13.3 13.2 13.2 13.1 12.8 12.0 


30 Degrees 


Percentage of Light Reflected 


lllllllllll llllllll ^ 


39.0 39.0 37.0 37.0 36.0 37.0 36.0 38.0 35.0 35.0 33.0 36.0 33.0 37.0 34.0 33.0 33.0 33.0 35.0 31.0 31.0 31.0 36.0 35.0 32.0 37.0 35.0 


45 Degrees 


Percentage of Light Reflected 



67.0 67.0 59.0 61.0 57.0 65.0 59.0 66.0 59.0 58.0 56.0 56.0 54.0 59.0 59.0 54.0 54.0 55.0 63.0 54.0 54.0 53.0 60.0 59.0 54.0 66.0 58.0 


90 Degrees 


Percentage of Light Reflected 



To measure tnonMor surtace reflectivity, the Zero Distance test taKes a reading of 
reflected Ughi using a reflecting densitometer placed directly on the screen surtace. 
The results are indicative of the screen’s reflectivity when the effects of screen 
curvature are eliminated A lower score indicates less light is reflected from the 
screen's surface. 

The 30 Degrees test places a diffused spotlight at a 30-degree angle to the 
monitor screen to simulate the glare from offM» ceding lamps. The percentage of 
the onginal tight energy that bounces back oft the screen is measured with a spot 
meter. Lower readings indicate less monitor glare 


The 45 Degrees test places a drtfused spotlight at a 45-degree angle to the 
monitor screen to simulate the glare from a desk lamp The percentage ol the original 
light energy That bourrces back off the screen is measured with a spot meter Lower 
readings iridicate less monitor glare 

The 90 Degrees lest places a diffused spotlight at a 90-degree angle to the 
monitor screen to simulate the glare from direct lighting, such as that coming from a 
window The percentage ol the onginal bght energy that bounces badt off the screen 
« measured with a spot meter Lower readings indK:ate less monitor glare 

CONTINUES 
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8.3 8.2 7.8 7.3 8.3 6.9 7.1 7.4 8.5 7.1 7.8 8.3 7.6 7.0 7.9 7.8 7.8 7.8 8.3 8.1 8.1 8.4 8.2 8.0 7.0 7.9 7.2 


Large*Square Relative Brightness (black = 1) 



8.8 8.4 7.8 7.5 8.4 7.4 7.6 7.6 8.6 7.4 7.9 8.5 7.9 7.7 8.3 7.9 8.1 8.4 8.7 8.3 8.6 8.7 8.4 8.3 7.1 8.3 7.8 



The Small-Square test uses the BASIC lar>guage SCREEN and VIEW commands lo 
create a small white square defined by the screen coordinates 160.120 and 479.359 A 
spot meter measures the light intensity ot the white square and of the black back- 
ground: the background is then assigned a value of 1 , and the relative brightness of the 
square is calculated Higher rvjmbers irtdicale a wider fa/>ge of contrast 


The Large-Square test uses the BASIC lar>guage SCREEN and VIEW 
commands to create a large while square defined by the screen coordinates 0.0 
and 639,479 A spol meter measures the fight intensity of the white square and of 
the black background: the background is then assigned a value of 1 . and the 
relative brightness of the square is calculated Higher numbers indicate a wider 
range ot contrast 

ENDS 


VGA market is extremely flexible, but at 
$389 it’s not cheap. 

The Max- 15 is a multiscanning white- 
screen monitor with a maximum graphics 
resolution of 1 ,024 by 768. It has a good 
270 degrees of swivel, two 73-inch video 
cables (one each for 9-pin and 1 5-pin video 
adapters), and lots of controls. The Max- 
15 works with almost eveiy kind of video 
adapter, including CGA, MDA, EGA, 
VGA, Hercules (though Princeton doesn’t 
recommend it), and Apple Macintosh, 
There’s even a single-pin input for a com- 
posite RCA jack. 

Controls include horizontal and vertical 
position and size, reverse and normal 
switches, and over- and underscan for dif- 
ferent image sizes. 


THE HITCH 

All of the above sounds very good, and 
there's even a chemically etched screen 
that does a good job of cutting down on 
glare. One drawback with the Max-15, 
however, is its use of long-persistence 
phosphors, which cause slow image fade. 
Relatively slow fade is good for displaying 
steady-seeming alphanumeric characters, 
but it can drive you crazy with applications 
that move the screen contents a lot. The 
fade on the Max-15 is too slow for my 
taste — at times even scrolling lines in a 
text application left screen ghosts. The 
Max- 1 5 distorted the image on our full- 
screen white-image-distortion test, with 
minor folding in both the upper comers. 

The color separation was very good. 


with the shade boxes clearly differentiated. 
The VGA Line Patterns test image was 
also veiy clear. 

The first Max- 1 5 we looked at had sev- 
eral problems, including a keystoned 
screen image, poor shade separation, and 
fiizzy images. These problems were so ex- 
treme that we called Wnceton for a second 
monitor, which gave the results described 
in this review. 

In sum. the Max- 15 offers good per- 
formance overall, with an excellent array 
of adapter, cabling, and graphics standards 
to choose from. This monitor will be espe- 
cially appropriate if you have a variety of 
computers or display adapters in your or- 
ganization and want one or more mono- 
chrome VGA monitors that can be shared. 
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V-RAMVGA. 

Brain dump without speed bumps. 


Think fast. Take your mind for a 
spin. Run with it. It’s brain dump time. 
That ecstatic moment in CAU when 
the work just flows. Until suddenly, 
you hit the wall, victim of slow re draw. 

That’s why Video Seven 
created V RAM VGA, a lightning fast 
screamer that uses our powerful 
V7VGA chip as an expressway from 
your brain to the screen, with no 
pause for re draws. 

Your eyes will appreciate 
V RAM VGA, too. The 512K version 


delivers up to 1024 x 768 in 16 colors 
non-interlaced and 800 x 600 in 256 
colors to rival co-pn^essors costing 
thousands more. 

And because V RAM is 100% 
register-level VGA compatible, you 
can still use your PC to manage 
projects, write proposals, and keep 
your books. Think about it. And 
call your dealer during your next 
re draw. Or contact Video Seven, 
46221 Landing Parkway, Fremont. 
CA 945.38 (415)656-7800. 


Buy \ -K.AM VGA before 
.August 31, 1989 and get a 256K 
V’-R.AM Upgrade Kit for S50.00! 




VIDEOWSEVEN 

.AIle;ullaiKlTechnolog> liK' Imiixl. 


Vtdeii Seven. V* KAM \'(iA.and V7V(iAarr (rarletnarksnC Headland Techni)lt>Ky Inc. Variable frequency monitor required for grraier than A40x 3S0 resolution. Headland Technology Inc. 
reserves the right to change specifiraliems without notice. C.AO dnivi mgs and models courtesy of Control Automation. Inc . David Baker As.sor., AIA. and Autodesk. Inc 
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NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING...INCLUDING 
YOUR OWN CADDSYSIEM! 


lull* I J 

CADD 

3.0 






Anyone con produce a com- 
puter-aided drafting and design 
package that sells for thousands 
of dollars. But creating one 
that's fast, powerful, and afford- 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software? We 
sell the most widely used CADD 
program in the world for under 
$500. 



PC Magazine ranked it 
"Editors Choice" in a foce off 
with 17 low-cost CADD pack- 
ages. "This praduct is an out- 
standing value from every point 
of view and is highly recom- 
mended." "A paperback 
r. version of AutoCAD", stated 
? PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1,” then advance 
■ to other levels as your needs— 
and skills— expand. 

And you can use our CADD 
add-ons. Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the furK- 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 
support against anyone! 

• Unconditional 60-day 
guarantee on most products 

• Unlimited free technical sup- 
port • Free monthly newspaper 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog' 
or for the name of your local 
dealer: 1-800-228-3601. 

6 Generic Software Inc., Level 1 and Generic 
CADD ore trademorki of Generic Softwore Inc.. 
119)1 North Creek Parkwoy Sooth, Bothell, WA 
96011. Mocintoih iso trademark of Apple Com- 
puter ItK. 

Generic 

SOFTWARE 
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QUIMAX SYSTEMS INC. 

Quimax DM-3014 

The main reason most people purchase 
computer components with little-known 
brand names is to save money. Quimax 
Systems' $250 Quimax DM-3014 mono- 
chrome VGA monitor is a fine unit, but 
someone forgot to tell the company how to 
price it. It should be less expensive, by at 
least $75 , in order to be competitive. 

The Quimax DM-3014 performed per- 
fectly, with no image distortion, great 
shade separation, and a very clear image 
on the VGA Line Patterns test. The nonde- 
tachable analog video cable with 15-pin 
VGA adapter connector is a healthy 66 
inches long. The DM-3014 works only 
with VGA adapters and has a 640 by 480 
maximum resolution in graphics mode. 
The monitor's base tilts by about 20 de- 
grees and swivels an unusual but fine 150 
degrees. 

Quimax has the screen controls in an 
odd location: the power switch and the 
brightness and contrast controls are under 
the bottom-front edge of the monitor. The 
brighmess and contrast controls both use 
slide switches. The chemical etching used 
for glare protection is fairly effective, 
though there was some noticeable glare. 
The text-mode color is white on a black 
background. 

The Quimax is a good monitor that does 
what it should. With a healthy price cut, it 
would be sure to give the competition a 
good challenge. 


RELISYS 

Relisys RE9503 


The $245 Relisys RE9503 is a 14-inch fiat- 
screen monitor with a mixture of pretty 
good news and somewhat bad news. The 
good news is extra screen controls: the bad 
news is that they’re hard to adjust while 
watching the screen. More good news is a 
lack of detectable distortion in the full- 
screen white-image-distortion test. More 
bad news is that in the VGA Color Bars 
test, several groups of shade boxes are not 
differentiated adequately. And neither 
conclusion can be reach^ regarding PC 
Labs’ Monitor Glare Tests, where the Re- 
lisys model scored in the middle of the 
pack. 



The RE9503’s 71 -inch nondetachable 
video cable with 15-pin VGA adapter is a 
great length for attaching to a computer 
system unit placed beside a desk. The 
screen is tinted, not etched, but the result- 
ing effect on glare is about the same as with 
the etched screens; in normal office use, 
there's little noticeable glare. 

VARIETY OF CONTROLS 

In addition to the Relisys' front-mounted 
brightness and contrast controls, there are 
also controls for vertical size and hold and 
horizontal position on the back of the mon- 
itor case. 'The problem here is that the con- 
trols are recessed about '/z inch inside the 
case and ate adjusted by insetting a narrow 
screwdriver into the holes in the case. 

The controls themselves feel as if they 
use mbber stems, because if you push too 
hard (which doesn’t take much) they move 
to the side and you lose your grip. Because 
of the cate you must take to adjust the 


screen from the back, it’s difficult to cali- 
brate the display while watching the screen 
from the front. You have to either use a 
minor or realize that the monitor's extra 
controls aren’t intended for casual use and 
aren't usually necessary for analog moni- 
tors anyway. 

There is a dlt/swivel base with a good 
180 degrees of swivel and a better-than- 
average 25 degrees of tilting. 

Maximum resolution with the RE9503 
is 640 by 480 in graphics nude; with the 
15-pin connector, this monitor is VGA- 
adapter compatible only. In general, the 
image is very good, but the lack of a full 
color (read: gray-scale) set indicates a 
slight graphics incompatibility, which 
isn’t acceptable for this product’s relative- 
ly high $^5 price. 

The Relisys RE9503 is adequate for 
many purposes but is not recommended 
for applications requiring complex graph- 
ics and shade separation. 
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SAMSUNG ELECTRONICS 
AMERICA INC. 

Samsung ML2611 
Samsung ML4571 

Samsung has two fme monochrome VGA 
offerings for you. You can choose the 
smaller-screen ML2611 for $189 or the 
larger ML4571 for $229. Both perform 
well and have the normal assortment of 
controls, features, and functions. No apol- 
ogies are necessary here: these are both 
good display devices. 

The ML2611 and ML4571 both have 
permanently attached 62-inch video cables 
with 15-pin connectors for VGA adapters 
only. The maximum resolution for both 
monitors is 640 by 480. 


No apologies are 
necessary for either 
of the two Samsung 
monochrome VGA 
models: these are both 
good display devices 
with the usual 
assortment of features. 


Both models come with controls only 
for brightness and contrast, and those, 
along with the power switch, are located 
on the bottom of the right side of the moni- 
tor case. The etched screens display white 
text on black backgrounds and have rea- 
sonably good glare protection. Both nrod- 
els also have built-in hit/swivel bases with 
20 degrees of tilting and 180 degrees of 
swivel. 

The only difference between the two 
Samsung monitors we tested, other than 
size and price, is a slight variation on the 
performance tests that had nothing to do 
with actual image quality. 

SAMSUNG ML 2611 

On the full-screen white-image-distortion 
test, the ML261 1 had no discernible bow- 


MONOCHROME VGA MONITORS 


OUTSMARTING THE SMART INTERFACE 


by Winn L. Roach 

The connection between your VGA 
display adapter and monitor is 
smart— by using special signals, it tells 
your PC whether a color or mono- 
chrome VGA monitor is attached. 
Sometimes it can be too smart, howev- 
er, and prevent you from using familiar 
software. 

Although a monochrome VGA dis- 
play system is fully capable of tunning 
CGA, EGA. and VGA graphics, an oc- 
casional graphics program won't run on 
monochrome VGA systems. If you 
ever face a blank screen or an enor 
message like “Program requires a 
graphics adapter," you're the victim of 
such an incompatibility. But you can 
fight back with a couple of quick tricks. 

ROOT OF THE PROBLEM 

The refusal of some monochrome VGA 
systems to run graphics applications is a 
result of some graphics programs' rely- 
ing on an old-fashioned method of 
checking whether you have a mono- 
chrome or color display adapter. The 
program checks a special equipment 
flag in your computer's memory, locat- 
ed at absolute memory location 
0000:0463 (hexadecimal). 

A value of 0B4 (hex) at this location 
indicates that a monochrome display is 
active; 0D4 (hex) indicates a color dis- 
play. These numbers correspond to the 
least significant byte of base addresses 
of the registers of the video controller 
chips on IBM’s MDA and CGA video 
boards, which arc 03B4 (hex) and 
03D4 (hex), respectively. 

When a program relies on the value 
that this flag waves, it’s certain to run 
into problems with a monochrome 
VGA system. Although new mono- 
chrome display systems (such as VGA) 
are graphics-ready, they still tun the 
same monochrome flag up the pole as 
did the original nongraphics MDA. As 
a result, older graphics applications see 
the monochrome flag and assume that 
they cannot ran, even though the equip- 
ment would allow them to. The prob- 
lem can be particularly baffling because 
more-recent graphics software — de- 
signed and written with full understand- 


ing of the VGA system — will execute 
without a hitch. 

Newer display systems add extra 
BIOS code to your computer contain- 
ing a dedicated function that programs 
can use to directly determine what kind 
of display equipment is installed in your 
system. IBM’s PS/2 series VGA sys- 
tems. for example, include a specific 
function call — Interrupt 10 (hex), func- 
tion 1 A (hex) — which will inform pro- 
grams of both the type of monitor and 
display adapter connected. Of course, 
for this feature to be useful, programs 
must be specifically written to take ad- 
vantage of it . Older programs .unaware 
of exotic new hardware or even the new 
function call, cannot avail therrcselves 
of its aid. 

TWO OPTIONS 

You have two options for working 
around this color/monochrome disso- 
nance. One is simple and will work 
with most programs — the DOS pro- 
gram MODE.COM will change the 
value stored in the display adapter flag. 
Executing the command MODE COSO 
at the DOS prompt will tell your system 
to load the value for a color display into 
the Hag. If a program with graphics re- 
fuses to ran on your monochrome dis- 
play. tty executing this command be- 
fore running the application. 

To return to normal monochrome 
operation when your backward-think- 
ing graphics application is done, simply 
type MODE MONO. 

Of course, the simple, software- 
only scheme has some shortcomings. If 
you don’t have a truly hardware-com- 
patible VGA display adapter, when you 
change the video mode (if the program 
will let you) you might not see anything 
on the screen because your software 
will be trying to use a video adapter you 
don’t have. 

Worse yet, some programs (several 
games among them) persist in isolating 
you from DOS, denying access to the 
MODE command. But you can out- 
smart these programs as well as the 
IBM display-type detection system by 
making a special adapter for your 
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VIDEO THOUGHT CONTROL 


Wire up this adapter cabie and switch, and you can control 
whether your system thinks you have a monochrome or color 
VGA display: only six conductors are required, even though VGA 
connectors have room for 15. Two pins — 11 and 12 on the display 
adapter side of the cable— are used for coding whether you have a 
color or monochrome display. When pin 1 1 is connected to a 
digital ground (conveniently available on pin 10). your system will 
assume you have a color display. When pin 12 is grounded 
instead, your system will think you have a monochrome VGA 
display. Attach a switch to these pins as shown, and you’ll be in 
charge of what kind of display your computer thinks is attached. 



A smart switch can 
comper^efor 
dumb graphics 
soft ware that doesn t 
know how to handle 
monochrome VGA. 


Display mode selector for monochrome VGA monitor cables 


Video 

adapter end 


Display 

end 


RED VIDEO— not connected In monochrome 

GREEN VIDEO 

BLUE VIDEO — not connected in monochrome 

RESERVED 

GROUND for self-test function 

RED RETURN — not connected in monochrome 

GREEN RETURN 

BLUE RETURN — not connected In monochrome 

NO CONNECTION 
> GROUND ' 

COLOR INDICATION 
MONOCHROME INDICATION 

5: HORIZONTAL SYNC 








;.,.,.^,^;,VHnlCAt8YNC.;.;;;*.y 
il.. W NO CONNECTION 


o 

o 

o 





VGA-adapter-to-monitor cable. By 
changing a single connection, this 
adapter will make your system sense a 
color display instead of monochrome 
and load the base address of a color dis- 
play register into the monitor flag area. 

Once you've connected the adapter, 
the troublesome color programs will 
run, although mapping colors to mono- 
chrome may be far from optimal. Red 
and blue won't show, and different 
green tones will register as shades of 
gray, because only the signal wire 
meant for the green color gun is wired 
to the monochrome VGA display input. 

Incidentally, don't try bridging the 
red, green, and blue signals together to 
improve monochrome color rendition 
when making your adapter. Remem- 
ber, these are morrochrome video sig- 
nals, which don't add up the way you 
might think. Generally, the stronger 
signal prevails. Bridging together the 
signals also holds the potential of dam- 
aging your video adapter. 

Besides enabling your monochrome 
display to run color software, this 
adapter can ttrake your system thirrk a 
color display is monochrome (I don't 
know why you'd want it to, however). 
Add a switch, and you — not some 
gray-flannel standard— can determine 
what your computer thirties. 

Note that the video base address is 
loaded into the display flag area only 
when your system bo^ or when you 
execute the MODE command to 
change displays. You can't just flip the 
switch and assume your system will no- 
tice the change. You will have to mn 
MODE.CDMtodothat. ■ 
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Samsung Electronics Amenca Inc.. 301 Mayhill 
SI.. Saddlatxoolt. NJ 07662: (201 ) 587.9600. 


Samsung ML2811 
Ust Price: $189 

Requires: VGA adaplerwith I S-pIn connector. 
Diagonal Screen Size: 1 1 V 4 inches 


The Samsung ML261 1 1s a good deal, with 
clear images and line shade separation: our 
only complaint is the need to turn both the 
brightness arxi contrast all the way up to 
distinguish shade separation. You get the - 
features you expect (or the price, like a 1 80- 
degree swiveling base. 


Samsung ML«571 
LMPll0S;$229 

Rsquiras: VGA adapter wkh 1 Spin oonneckir. 
Diagonal Screen Stm; 12 Y 4 Inches 


The Samsung ML4571 has a twodnctvtaiger 
screen than its sibling, the ML261 1 , and it 
otters the same fine peitdrmance at a $40 
premium. The ML4571 has no image 
distortian and separates shades of gray. 



Here's proof that a riK^ vendor can deliver 
good qualty at a reasonable price. Tandy 
Corp.'s Taridy VQM-1 00 gives steady, dear 
ima^ wHh good shade separation and a 
convsnietilly long cable. Unforfunstoly, 
Ihers’s no Ht/swivel base. 


Tandy VOM-IOO 

TanrtyCorp.. 1800 One Tandy Comer, Fort 
1 1 Worth, TX 761 02: (81 7) 390.3700. 

'' List Pries: $199.95 

Rariulraa: V(3A adapter with tSpln oormador. 
Diagonal Oc reen Ste: 12fy4 inches 


carcuasi on BEADER SERVICE CARD 


ing, folding, or other distortion. All shades 
of gray were also differentiated in the 
VGA Color Bars test, but the oddity was 
that, in order to clearly distinguish the 
shades, I had to turn the brightness and 
conhast controls up all the way. Otherwise 
images were very clear on both this and the 
VGA Line Patterns test. 

SAMSUNG ML4571 

The ML261 1 's larger sibling bad the same 
fine performance on the distortion and 
VGA Color Bars test, but it didn't require 
boosting the brightness and contrast con- 
trols to achieve those results. 

In sum, though, we'd like to see these 
monitors costing about $30 to $40 less; this 
would make them great bargains, as both 
give you what you're looking for. I'd go 
with the larger ML4571 just for its rela- 
tively bigger characters. But in either size, 
a Samsung should satisfy. 


TANDY CORP. 

Tandy VGM-100 

It's too bad Tandy has to keep apologizing 
for its hobbyist image, because it sells a lot 
of computers to businesses. Now the com- 
pany even manufactures them for DEC 
and Panasonic. (How’s that for helping to 
reverse our trade-balance problem?) 
Tandy makes and sells lots of components, 
but this one, the Tandy VGM-100, is espe- 
cially nice. 

To start with, the price is a reasonable 
$199.95. With a diagonal screen-image 
size of 1 1 14 inches, the tube and case are 
full-sized, but the unit weighs only 17 
pounds. The screen color is white on 
black. 

On both of our tests, the Tandy came 
through beautifully. On the VGA Color 
Bars test, all of the shades of gray were 
clearly differentiated and there was no visi- 
ble bowing, folding, or other problem on 
the fiill-screen white-image-distortion test. 
The VGA Line Panems test image was 
very sharp and steady. 

The VGM-100 comes with a 72-inch 
video cable with a 15-pin connector for a 
VGA adapter, the only adapter type sup- 
ported by this model. The maximum reso- 
lution is the usual 640 by 480 in graphics 
mode. The coated screen gives good, 
though not outstanding, glare protection. 

There is no tilt/swivel base, a drawback 
for some users but certainly not for all . The 
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Vrtittira i^oop 


UllraVision lOOO.A 19-Nk.lun<)li)g 
mull i -sy IK with VGA and up to 
IMXU 1200 resolution. 


CmUlVlew 1901. A 19-inch sy^n 
wbn Eohancrtpeni Fiber, huili-in 
CC A.ahdttp to 12Wx9A0 resoluiion. 


MultlVitlon 7704-. A M-inch muUl- 
sync with CGA, EGA. VCAjitKlop lo 
8O0.VoOff{^uikn. . - . ‘ • 


Wt made ihe first amlxtr monitor 
forthelBMPC.’ 

And the only 19-inch, multi- 
sync monitor to meet both IBM' and 
Apple' {traphic standards. 

Now, we're offering a family of 
high-msoliition, moiKK'hrome and 
color IBM graphic standard monitors. 

The 19-inch Ultra Vision 1000 
offers extremely high resolution. 
Brilliant life-like colors. And the 
widest frequency range of any multi- 
sync monitor its size— so it works 
with virttially all graphic standards 
and resolutions. 

The 19-inch Crystal View 1901 
features our exclusive non-glare filter. 
It's a high-iesoluiion, monochrome 
system that handles two SVz" x 1 1" 
pages of text ora B-size CAD drawing 
without scrolling or shrinking. Voted 
PC Magazine's "Editor's Choice." 


The 14-inch, color MultiVision 
770-I-. A multi-sync monitor with 
more image controls for maximum 
user comfort than any monitor its size. 
Coming sixrn, the Su|x.'r Vision 
VGA: the Ixtst VGA monitor you’re 
likely to see. 


PRODUCT 

CAD/CAM/CAE 

2 

f 

0 

1 

zt, 

c 

ii 

1 

Word Processing 

Spread Sheet 

Ultra Vision 1000 

✓ 

✓ 

✓ 

✓ 

MulliVisioci770+ 


✓ 

✓ 

✓ 

Crystal View 1901 



✓ 

✓ 

Sii{K*rVisionVGA 




✓ 


What you see here is only part of 
the picture. Wfe have everything from 
12-inch monochrome to 19-inch, 
high-resolution color monitors. All 
with special non-glare filtering, 


su|x.'rior brightness, and sharji fcxus 
across the entire screen. 

That's important. Since OSHA 
found 91% of the |X'ople using com- 
puter disjilays suffer from eye strain. 
Prompting state and liKal governments 
to a'sixrnd with ttew work rules. 

WithTaxan, the leader in meet- 
ing these new health requirements, 
vou’ie already pnxeaed. 

Call 800-544-3888 forsales 
infonnation and your nearest 
authorized Taxan dealer. Taxan USA 
Cor|X)ration, 161 Nortech Parkway, 
San Jose, CA 951 34, (408) 946- 3400. 

See why, in IBM monitors, one 
brand is clearly sujK’rior. 

A Revolution in Graphics 


■&xan isa regisicred tradonark oCQxan USA Corporation. IBM and IBM PC an.* registored iraticmarks of Imernati(*ial Business Machines Corporation. Apple isa registered trademark of 
Apple Compuia, Inc. Momvhnimc screen courtesy (rf Xertw Q>rporation. 

CIRCLE 531 ON READER SERVICE CARD 







HP LaserJet Power Users: 

Maximize your printer power with 
Super Cartridge™ from IQ Engineering! 


L aser printers are quiet, fast and remarkably 
versatile... But if you use your laser printer 
with its meager built-in fonts, you haven't 
tapped your printer's power. Don't settle just for soft 
fonts and their inconvenient downloading delays or for 
a cartridge with only a few fonts. Instead, use a Super 
Cartridge to boost your printer productivity to the maxi- 
mum. You'll benefit from the broadest selection of fonts 
available in cartridge products as well as outstanding 
hand-tuned, high-quality fonts. 

SUPER CARTRIDGE 2, "Editor's Choice" ($699| 

- PC Magazine, June 13. 1989 

Designed for (he HP Inserjet 11, HD and 2000. Super Cartridge 2 offers 
the widest variety of fonts available in a single cartridge. 

* 17 typefaces, 4 to 30 points in size 
* International, math, technical, greek and legal symbols 
(Standard Roman-S and IBM-PC symbol sets combined) 

• Portrait only (landscape identically available for $749 or a smaller set 
for $399) 

SUPER CARTRIDGE 1, "Best of 1988" ($399) 

— PC Magazine. January 17. 1989 

Highly compatible with all models of the HP Userjet family, the Super 
Cartridge 1 was the first product to combine fonts from all standard font 
cartridges in a single cartridge. 

• All proportional fonts, portrait and landscape 
* Linedraw, legal and math fonts 
• 14 and 16 point presentation fonts 
* Outstanding documentation and wide support 

SUPER CARTRIDGE 1, Enhanced ($599) 

Compatible with all models d the HP Userjet family which accept 
downloadable fonts, the Soper Cartridge 1 Enhanced supplements the 
fonts found in the Super Cartridge I with over 100 soft fonts. 

• All bar codes and OCR-B 
* All tax cartridge fonts 
• 24 and 30 point presentation fonts 
* Full Roman-8 symbol set with all European language characters 


"IQ's cartridges surpass everything else on 
the market. They have the best and richest 
selection of well-drawn fonts, plus a full 
set of drivers, superb workmanship, and 
excellent compatibility. The ne plus ultra of 
font cartridges." 

"IQ Engineering's Super Cartridge 2 contains 
all the LaserJet fonts most people will ever 
need for correspondence, presentations, 
spreadsheets, and even elaborate desktop 
publishing. Fonts and workmanship are 



CALL NOW 408-734-U61 

• for a free product catalog with font samples 

• for a copy of the PC Magazine review 

• to order or for a dealer near you 



IQ ENGINEERING 


The Super Cartridge • From IQ Engineering • 'The Intelligent Choice 

IQ Engineering • 586 Wfeddell Drive • Sunnyvale • California 94089 • (408) 734-1161 

HP wd IjwfJtl an trakawisdlhe HewMi pKlwdCoiBfMBy IftM Kaandenarli alike IBM Caqatun 
SupnCvtridir aadlQEii|iBerriii|aRlr«lnMrbal)QEa|iB(«ra)t 
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MONITORS 

MONOCHROME VGA MONITORS 



Tatung Co. of America Inc., 2850 El Preskto St, 
Long Beacfl. CA 90810: (800) 421 -2929. (21 3) 
979-7055, ext 210. 

Tatung MM1233 
Uat Price; $199 

Requkea: VGA adapter with 1 5-pin ccnnector. 
DIagona) Screen Size; 1 1 V4 Inches 


power switch is on the right side, as are the 
brightness and contrast controls. There are 
no other user-adjustable controls. 

It's nice to be able to give a recommen- 
dation without a single reservation. The 
Tandy VGM-KX) performs beautifully, 
has a long cable, and is priced about right. 
Combine that with 18 million retail outlets 
for service, and how can you lose? 


TATUNG CO. OF AMERICA INC. 

Tatung MM1233 
Tatui^ MM1433 
Tatung MM1295 

Tatung has the widest choice of mono- 
chrome VGA monitors of all the vendors 
we looked at in this review. Tatung sells 
two conventional fixed-frequency moni- 
tors — the MM 1 233 for $ 1 99 and the 
MM 1433 for $249 — and one multifre- 
quency (a.k.a. multisynchronous or mul- 
tiscanning) unit — the MM 1295, which 
sells for $289. 

All three monitors have white-on-black 
screens, a base with 20 degrees of tilt and 
90 degrees of swivel, and an effective 
glare-prevention combination of dark tint- 
ing and chemical etching. On each moni- 
tor, the power switch is on the right side 
and the brightness and contrast controls are 
on the left side of the case. 

The MMI233 and MMI433 ate ade- 
quate choices, but the MM 1 295 holds the 
distinction of being the least expensive of 
the multiscanning monochrome VGA 
monitors we looked at, 

TATUNG MM1 233 

At $199, the Tatung MM 1 233 is at the 
price midpoint for fixed-frequency moni- 
tors. The MMI233 has a short, 41-inch 
video cable with a 15-pin connector that 
works with VGA adapters only. The unit’s 
maximum graphics-mode resolution is 
640 by 480. 

The MM 1233 did fine on the full- 
screen white-image-distortion test, with no 
perceptible problems. It didn’t fate as well 
on the VGA Color Bars test, however, 
with several groups of color (shades) bars 
not differentiated; instead, they displayed jj 
all white or all black. As a result, the VGA 
Line Patterns test graphic was fuzzy as 
well, which is an unacceptable feature at 
any price. 


CineCE 634 ON READER SERVIC6 CARO 


Titung MM1433 
LM Pile*; $249 

flaqutrM; VGA adapter with 15-ptnconneclor. 
Dtagonat G c r aan Stza; 11 Vr inches 


OBCLE 638 ow READER SERVICE CARD 

lisfP,, 


Tatung MM1 296 
LlalPi1oa:S289 

Raquiraa : EGA or VGA adapter wMh 9- or 1 Sfitn 
connector. 

Dtegonal Scraan Size: 11 inctiee 


ORCLE 636 ON READER SERVICeCAHO 


The Tatung MM 1233, a conventionaJ fixed* 
frequer>cy monitor, is best for text- and 
number-based applications. The unit, which 
has a ma)dmum graphics-mode resolution of 
640 by 480, includes a short 41 -inch video 
cable witft a 15-pin connector. 



Like its smaller sibling, the MM1 233. the 
Tatung MM1 433 is best for appHcatloris that 
don't require high levels of grates 
resolution. The darlr-tinted and chemicai- 
etched screen produces pleasant soft white 
characters. 



The Tatung MM1295has800by600 
resolution arrd is a strong comp^or in the 
muttifrequency monitor race. This is the 
Tatung to buy if you need high-level graphics; 
it produces exceptionaliy dear images and 
good shade separation. 
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Whatever selection 


□ 3V2" format available from ua. Specify 
when ordering. 

s package Includes both 5V4” and Vfi" 
disks. 

B Vh” format available from manufacturer 
by request. Call us for details. 

CP— copy-prolected; MCP— not copy-protected 

The tour-digit number next to each product 
Is the product’s ITEM NUMBER. Pleese refer 
to this rwmber when ordering. Thankyou. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 

Aldus ... NCP 

1332 □PageMaker3.0 c^l 

Alpha Software ... NCP 

4103 [SAIphaWorks 1.0 109. 

5104 ®ALPHA/four1.0 319. 



Epson ... iyear 

LX -810 fliwier-Ncw! Providing superb printing 
performana oE 180 q)s draft (12 q)i mode), 
advanced Smaitf^ paper handli^ and a 
wry economical price. Rnfea for home use 


or as a second printer at woric $ 199. 


Application Techniques ... NCP 
1214 SPizazz Plus 1.2 75. 

Ashton^Tate ... NCP 

4450 DdBASEIV 1.0 call 

1309 SMultiMateAdvantagell 1.0 .... 299. 

Autodesk ... NCP 

4519 DAutosketch 2.0 89. 

Bible Research ... NCP 

1464 DJ\)e\Nor(iA. 2 (KJVorNIV) 159. 

Bk>c Publishing ... NCP 

4796 DPersonal Lawyer 2.0 39. 

4801 nPopDropO.I 32. 

1447 DFormTool 2.01 55. 

4594 DForm Filler 2.0 89. 

Borland International ... NCP 

1527 BSuperkey 1.16 69. 

1498 BTurboC2.0 99. 

4330 BTurboC Prof. Pack 1.0 169. 

5335 B Turbo Pascal 5.5 99. 

4332 BTurbo Pascal Prof. Pack 1 .0 169. 

4329 BTurbo Assembler & Debugger 1 .0 99. 



Great American Software ... NCP 

DlhAicouniing System Z.0-t^tw\ One-Write 
Plus Accounting System includes three of our 
top-rated, best-selling programs (Master; 
Accounts Receivable, and Accounts Payable). 


Easy set-up and operation $179. 


1525 BSidekick Plus 1.0 135. 

1526 BSprintl.0 135. 

1521 BQuattro 1.01 w/SQZIPIus 1.0 . . . 165, 

1514 0Paradox3.O c^l 

BourbakI ... NCP 

4524 □1DIR+3.02 49. 

Bridgeway Publishing ... NCP 

4386 □FastTrax3.9 35. 

Broderbund ... CP 

1434 OPrint Shop 2.41 39. 

1433 aMemory Mate 3.01 RfWCP; 45. 

Central Point ... NCP 
5039 SPC Tools Deluxe 5.5 (new version) 79. 

5038 □CopyllPC5.0 27. 

Chronos Software ... NCP 

4387 BWho*What*When 1.09 119. 

Computer Associates ... NCP 

4934 ®SuperCalc51.0 319. 

Crosstalk Communications ... NCP 
2911 DRemole^l.l 95. 

2908 □CrosstalkXVl3.7 95. 

2909 □CrosstalkMK.4 1.1 124. 

Dac Software ... NCP 

1754 nDac Easy Light 1 .0 45. 

1756 aOac Easy Payroll 3.0 59, 

1748 ODac Easy Acrountmg 3.0 59, 

Data Storm ... NCP 

4798 DPROCOMMPLUSI.IB 52. 

Oelrina Technology ... NCP 
4325 SPerFORM 2.0 (riewvers/on^ . . . . 179. 
5th Generation ... NCP 

3950 SFastback Plus 2.09 109. 

Fox Software ... NCP 
2233 BFoxbase Plus 2.1 ('s/ngte used . , 209. 
Funk Software ... NCP 

2228 OSideways3.21 42. 

2229 aWorksheet Utilities 1.0 59. 

4479 DAllwaysl.O 85. 

5157 aAllways for Symphony 1.0 85. 

General Information ... NCP 

4118 BHot Line Two 2.1 49. 

Generic Software ... NCP 

2264 BBasic Home Design 3.0 35. 

4344 BGeneric CADD Level 2 1 . 1 89. 


4584 BCADDStarterKft1.0r^.Leve/2;S109. 


2265 BGenerlcCADDLevel31.1 179. 

Great American Software ... NCP 

4880 DThe Accounting System 2.0 179. 

4879 □Payroll2.05 89. 

Harvard Associates ... NCP 

2324 BPC Logo 3.0 59. 

Hayes ... NCP 

2293 SSmartcom II 3.0 89. 

2295 aSmartcom III 1.0 149, 

Hllgraeve Software ... NCP 

2323 DHyperACCESS 3.31 89. 

Individual Software ... NCP 
2415 STyping lnstructorEncore2.13. ... 19. 

2408 DProfessor DOS 2.51 27. 

Intuit ... NCP 

2426 aQuicken3.0 35. 

Javelin ... NCP 

2526 BJavelinRus2.03 249. 

Lord Publishing ... NCP 
5191 aRonstadl’s Financials 1.01 125. 

Lotus ... NCP 

2668 □1-2-3 3.0 call 

5134 aMagellanl.0 99. 

2662 DHALI.0 109. 

4131 aAgendal.O 275. 

2660 GFreelarxie Plus 3.0 345. 

2667 □Symphony2.0 459. 

MECA ... NCP 

4529 aCheckwrite Plus 1.0 29. 

2798 GManaging Your Money 5.0 119. 

MIcrocom ... NCP 

2775 GCarbonCopy Plus 5.0 f2 req.^ . . 115. 

Micrologic ... NCP 

2968 GTornadol.S 55. 

Microlytics ... NCP 

2734 □V\tordFinder4.0 39. 

2731 aGOfer 1 .0 (text retrieval system) . . 45. 

Microhm ... NCP 

2835 aR:BASEforDOSfvers/ort2.T/ . . 489. 

5008 BR;BASE Compiler 1.0 629. 

Microsoft ... NCP 

2860 GLearning DOS 2.0 35. 

2899 □WindOws286 2.1 69. 



Microsoft ... NCP 

DQutckPascal f .0-Makc proffamming in 
Pascal easier. Object Oriented Programming 
and the hypertext-based Quick Advisor help 
to keep cverythittf easy and intuitive. Source 
compatible with Turbo Pascal $49. 


For IBM Personal Computers exclusively. 


is your predilection. 



Intuit ... NCP 

3.(?-Forget financial hassles with 
Quicken, the worlds *1 selling finance 
software, It's the absolutely fastest, easiest, 
most flexible way to do your small business 
or personal bookkeeping $35. 


2904 OVitorks 05 (with Checkwrite Plus) 99. 


2900 ®Windows386 2,1 129. 

2890 SMultiplan 4.01 135. 

2901 DWbrdS.0 209. 

2856 ®Excel2.1 (req. 80286/80386). . . 239. 

2091 ® Project 4.0 329. 

LANGUAGES 

5188 DQuickPascat 1.0 49. 

2894 DOuickBASIC 4.5 69 

2895 DQuickC 2.01 with Assembler .... 69. 

2880 BMacro Assembler 5.1 99. 

2847 HBasic Compiler 6.0 199. 

2859 BForlran Compiler 5.0 289. 

2853 BC Compiler 5.1 299. 

Monogram ... NCP 

2778 ®DollarsandSense3.1 105, 

MuKisoft ... NCP 

4924 □SuperPC-Kwik3.2 49. 

4925 nPC-Kwik Pewer Pak 1.3 79. 

Nantucket Softvrare ... NCP 

2970 SClipper ^Summer '87^ 429. 

New England Software ... NCP 

3004 ®Graph-in-the-Box 2.2 75. 

4337 □GB-Stat1.5 159. 

4336 ®GB Analytic 1.0 105. 

Nolo Press ... NCP 

2982 DWillMakerO.0 35. 

5122 DRDr The Record 1.0 35. 

North Edge Software ... NCP 

2987 DTimeslipslllO.O 169. 

Norton-Lambert ... NCP 

4928 OClose-Up Customer 3.0 135. 

4929 DCIose-Up Support 3.0 165. 

Owl International ... NCP 

3080 DQuidea.0 143. 

Paperback Software ... NCP 

3142 DVP-Planner Plus 2.0 145. 

3138 □VP-Expert2.02 145. 

Paul Mace ... NCP 

2762 DMace Utilities 5.0 pOS . . 55. 

4688 DMace Gold 1.0 79. 

PC Support Group ... NCP 

3208 DLightning 4.82 39. 

3209 DLucidS-D^O 59. 


Personics ... NCP 

3126 ®SeeMORE2.0 $54. 

4328 DLookA Link 1.04 59. 

4384 DUttravision 1.1 79. 

3124 □ATBASE1.22 119. 

Peter Norton ... NCP 

3152 BNorton Commander 2.0 52. 

3146 ® Advanced Utilities 4.5 89. 

4150 BDan Bricklin’s Demo Prog. 2 1 .0 109. 

Quarterdeck ... NCP 
3221 DExpanded Memory Mgr. 386 4,2 . 39. 

3220 □DESQView2.24 79. 

4586 □DESQView3861.0 115. 

Reference Software ... NCP 

4396 □Grammatiklll 1.1 52. 

Relay Communications ... NCP 

4651 DRelay Gold 3.0 149. 

Revolution Software ... NCP 
4480 ®VGA Dimmer 2.01 fscreen saverj . 19. 

3254 sCruise Control 3.02 39. 

Rightsoft ... NCP 

4155 BRightwriter3.1 54, 

Samna ... NCP 

5148 DAmiTOA 129. 

Simon & Schuster ... NCP 

3314 DTyping Tutor IV 1.0 33. 

Softlogic Solutions ... NCP 

3546 DDisk Optimizer 4.01 45. 

3542 DSoftware Carousel 3.0 49. 

4855 BFATCATI.O 69. 

Software Publishing ... NCP 

3495 BProfessional Plan 1.02 59. 

3499 DPFSiFirst Publisher 2.1 79. 

4342 ®PFS;First Graphics 1.0 89. 

3478 ®PFS:First Choice 3.01 99. 

3496 BProfessional Write 2.1 139. 



Epson ... lyear 

LQ-510 /Vi«Kr-Ncw! Including SmartPark 
paper handling and 360 x 360 graphics 
printing resolution, the LQ-510 gives you 
features found in high<nd 24 pin printers 
at a very affordable price $349. 


1 - 800 / 243-8088 


D Mill direei d3L 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


3493 BProfessional File 2.0 $189. 

4527 BOffice Writer 6.1 299. 

3482 BHarvard Graphics 2.12 299. 

4669 BHarvardGraphicsAccess.Pk 1.0 299. 

4284 BHarvard Project Manager 3.0. . . 409. 

Spinnaker ... NCP 

4441 DResume Kit 1.29 25. 

4444 BSplashl.0 59. 

Springboard ... NCP 

3534 DNewsroom Pro 1 .0 45. 

Symantec ... NCP 

4732 BSQZ!Plus1.11 65. 

3427 BQ& A Write 1.01 129. 

3412 BGrandview 1 .0 189. 

3425 008 A 3.0 219. 

3431 □SreaW/jrough Timeline 3.0 369. 

T/Maker ... NCP 

4179 BCIickArt Business Images 45. 

4185 BScrapbook+ 1.0 85. 



North Edge Software ... NO* 

□ Timtsifs III i.i-Track every minute's efforts, 
then print the invoice and log the receivable 


aU from the convenience of Timeslips III. 
Menu-driven and memory resident, this is 
a must for your servia business $169. 


TOPS ... NCP 

3724 BN&PTin\2.0 (share printers) ... . 119. 

3726 BTOPS2.1 119. 

3725 TOPS Repeater ('extends rrehvork). 129. 
3720 Flashcard 2. 1 (AppleTalk network card: 

1 year warranty) 169. 

llvvaling Software ... NCP 

4190 Battery Watch 1 .0 only) 27. 

3729 BLapLink Mac 2.0 (Mac-PC transfer) 79. 

5179 BLapLink III 85. 

4891 BViewLink 1.0 95. 

3727 BDeskLink 2.21 99. 

Ihie BASIC, Inc. ... NCP 

3561 BTrue BASIC 2.1 52. 

Vericomp ... NCP 

3765 BSoftBytes 2.0 35. 

WordPerfect Corp. ... NCP 

3799 BWordPerfect Library 2.0 69. 

3790 BWordPerfect Executive 1.0 129. 

3804 DWordPerfectE.0 239. 

3805 BWordPerfect Network 5.0 349. 

3806 BAdditonal Network Stations 5.0 .. 84. 
WordStar USA ... NCP 

2825 DWordStar Prof. Release 5.5 ... . 209. 
5000 OUpgrade to Release 5.5 89. 


For IBM Personal Computers exclusively. 



ALL TCMS SUBJECT TO /^WLABIUTY PRXXS SUBJECT TO CHANGE WITHOUT NOnce. 


Or if on reflection 


Fersonics ... NCP 

niook <51 Unk f.C^-Build 1-25 models that span 
across worksheets. Get dynamic linking and 
consolidation and the ability to see a second 
worksheet in a pop-up window. You can even 


cut and paste worksheets $59. 


Wordtech ... NCP 

3010 DDBXLl.a 145. 

Xerox ... NCP 

4539 SProlessional Extensions 1.0 .... 399. 

3812 DVentura Publisher 2.0 call 

XTREECo. ... NCP 

4512 EXTREE Pro 1.1 69. 

XYQUEST ... NCP 

4393 DXyWrite III Plus 3.55 229. 


RECREATIONAUEDUCATIONAL 


Broderbund ... CP 

1413 DWhere in the World is Carmen 

Sandiego? 25. 

1414 DWhere in the USA is Carmen 

Sandiego? 25. 

1417 DWhere in Europe is Carmen 

Sandiego? 29. 

4948 B JetFighter (by Vfe/oc/tyJ 35. 

Electronic Arts ... CP 

5180 sDinosaurDiscoveryKiti'F/rsrfiyfe) 29. 

5345 BMight & Magic II f/Vew World) .... 32. 

1858 EEarl Weaver Baseball 1.5 32. 

5181 BHillsfarCfromSS/; 32. 

5124 B688 Attack Sub 35. 

Microprose ... CP 

4454 DF-IS Stealth Fighter 39. 

2725 DF-15 Strike Eagle 22. 

Microsoft ... NCP 

2858 DFlight Simulator 3.0 35. 

Mindecepe ... CP 

4897 DGauntlet 29 

4625 Colony (S’/fe" nor ava/teb/ej 33. 

2752 BBalance of Power 1990 33. 

Parlor Software ... CP 

3159 DBridge Parlor 2.3 49. 

Sierra On-Line ... CP 
4752 BGoldRush 25. 

4455 BLeiajre Suit Larry II 33. 

4345 BKing's Quest IV (5 t2k vers/bn; .. . 33. 

4399 BManhunter 33. 

4456 BPolice Quest II 33. 

3404 SSpace Quest II 33. 


Spectrum Holobyte ... NCP 

3467 SJeiins(addictir}g mhd teaser) ... $24. 

4283 B Falcon/ AT ('F-T6s/mu/affon> 32. 

5187 BVETTEI 32. 

Stone & Assoc. ... NCP 

3436 BMemory Master (ages 2-6) 22. 

3435 BMy Letters, Numbers, Words |'2-6J 22. 

5231 BPhonics Plus 22. 

3439 □2nd Math (ages 7- 76) 27. 

Sublogic ... NCP 

4653 DUp Periscope 25. 

3335 DJeA (requires CGA or EGA) 33. 

Ihie BASIC, Inc. ... NCP 
BKemeny/Kurtz Math Series 
each module 29. 



Epson ... 1 year 

/■A- fi?50Pn«tfr- Feature laden 136column,9 
pin dot-matrix printet SmaitPark mode loads 
single sheets without removing continuous 
form paper Prints 264 cps draft and 54 cps 
letter quality (12 cpi mode) call 


HARDWARE 


Manufacturer’s standard limited 
warranty period for items shown is 
listed after each company name. 
Some products in their line may 
have different warranty periods. 


AST Research ... 2 years 

1223 I/O Mini 2 C/S/P 89. 

1302 SixPakPlus 64k C/S/P 129. 

4107 RAMpage Plus 286 512k 419. 

4105 RAMpage Plus MicroChannel 512k 469. 

Compucabie ... 2 years 

1604 2-Position switch box 29. 

1605 3-Position switch box 39. 

Cuesta ... 1 year 

1608 Datasaver 400 Watt (standby power 

backup) 429. 

Curtis ... lifetime 

1681 Curtis Clip CC-1 6. 

1686 Disk Holder DB-1 8. 

1718 3V2" Disk Holder DB-2 0. 

1704 Printer Stand PS-1 10. 

1713 Filtered SafeStrip SPF-3 24. 

1678 Universal System Stand SS-3 25. 

1694 Emerald SP-2 36. 


1707 RubySPF-2(6ouf/ets; 

EMI/RFI filtered: 6 ft cord) $55. 

1708 Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) 69. 

DCA ... 1 year 

1761 Irma 2 (3270 emu/at/on board) . . . 729. 

1764 Irma 2 Micro Channel 729. 

Epson ... 1 year 

We are an authorized Epson Service 

Center. 

1906 FX-860C80CO/.. 264 cps. Spin) ... call 


1904 FX-1050|'736co/.. 264cps. 9p/n). . call 
5183 LQ■5^0(80co^..180cps.24pin). . 349. 


1 930 LO-850 (80 col. . 264 cps. 24 pin) . . call 
4117 LQ-950 ("7 70 CO/.. 220cps. 24 pin). . call 
1917 LQ-1050 (736 CO/.. 264 cps, 24 p/b) call 
4116 LQ-2550 (736 col.. 333 cps, 24 pin) call 
5184 LX-81O(0Oco/., 780cps, 9p/b). . . 199. 

1052 Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

2029 1200 Baud Internal Modem 79. 

2030 2400 Baud Internal Modem 149. 

5th Generation ... 1 year 

3952 Logical Connection 512k 529. 

4921 Logical Connection 1 Meg 749. 

Hayes ... 2 years 
4763 Personal MexJem 1200 (w^b 

SmartcomEZ. 1 year warranty) .... 145. 

2304 Smartmextem 1^ 289. 

2305 Smartmexjem 1200B (w/Smartcom II) 289. 

2306 Smartmodem 1 200B (hardware only) 259 . 

2307 Smartmodem 2400 429. 

2308 Smartmodem 2400B (w/Smartoom 11)429. 

2309 Smartmodem 2400B (barcMare ort/yi 399. 
Hercules ... 2 years 

2318 Graphics Card Plus 189. 

5120 VGA Card 189. 

Intel ... 5 years 

4696 2400B Internal Modem 159. 

2352 2400B Internal Modem 2 (for PS/2) 249. 

5119 2400 Baud External Modem 179. 

2346 Inboard 386/PC w/1 Meg 599. 

4646 Inboard 386/PC Piggyback 4 Meg 1249. 
2339 Inboard 386/AT (reg. inst. kit) .... 859. 



Software Publishing ... NG* 

^Harvard Craphics 1. fi-Thc industr/s best 
selling presentation graphics package because 
of its smooth integration of text, charts, 
graphics, drawings and high quality delivery 
of output $299. 


For IBM Personal Computers exclusively. 


you need some direction. 


4266 Above Board Plus 512k $419. 

4267 Above Board Plus I/O 512k 449. 

4272 Above Board 2 Plus 512k 469, 

4339 Above Board Plus Piggyback 

w/2 Meg (upgrades to 6 Meg) call 

4275 Connection Coprocessor 769. 

4857 Visual Edge (improve the output of 

your HP LaserJet II) 449. 

MATH COPROCESSORS 
2375 6087 (for IBM-PC& XT) 95. 


2374 8087-2 (for 8 MHz 8088 CPU'S)... 139. 

2368 80287 (for 6 MHz 80286 CPU's). . . 149. 

2370 80287-8 8 WHz 80286 CPU’s; . 219. 

2369 80287■^0 (for PS/2 Models 50 & 60) 259. 
4750 60367SX (for 80386SX CPU's). ... 359. 

2371 80387 (for 16 MHz 80386 CPU's) . . 399. 

2372 80387-20 (for 20 MHz 80386 CPU'S) A59. 
Kensington Microware ... 1 year 

2581 Masterpiece 94. 

2582 Masterpiece Plus 109. 

4972 Powerfree 10 19. 

4973 PowerTree 20 29. 

4974 PowerTree 50 59. 



Epson ... lyear 

fX-850 Pnnw-High speed, 80 column, 9 pin 
dot-matrix printer. Handles big printing jobs 
with case and efficiency. Prints 264 cps and 
54 cps near letter quality (12 cpi mode) . call 


Key Ironic ... 3 years 

2537 101 Keyboard 99. 

4518 101 Plus Keyboard 99, 

Kraft ... 5 years 

2603 Three-button Joystick 33. 

2597 Highspeed Joystick Adapter Card. 25. 

KYE International ... lifetime 
4127 Dyna Mouse GM6 + (w/Dr. Halo III) . 49. 
4675 GM8000 Mouse (350-1050 dpi) ... 59. 
Logitech ... lifetime 

4145 Series 2 Mouse (for PS/2 ’s; 75, 

4388 ClearCase Mouse (seria/on/y; 69. 

5151 New HiREZ Mouse (C9) 89. 

5152 Mouse w/Paint Show fC9; 99. 

4297 Scar)Mar\ (hand held scanner) ... 219. 

Magnavox ... 2 years 

5051 VGA Adapter (9AV610) 259. 

4758 13" CQA Monitor i8CM5?5; 269. 

4760 13" Hi-Res Monitor ^9CM053; , . . 369. 

4761 13" VGA Monitor (9CM062; 389. 

4762 13" VGA Monitor ^9CM082; 449. 



Intel ... 5 years 

Intel’s new family of hfs meJims are 
100% Hayes compatible and priced right. 

Z^OOEX fexiemal) $179. 

l4iVBQasstc (irtUntal) 159. 

2400 BMotiemZ (mumal Microckinncl) . . 249. 


Microsoft ... lifetime 

2870 Mach 20 (1 yr wrty. . includes free PCTV 
installation video) 349. 

2886 Mach 20 Disk Plus Option (floppy 

controller) 69. 

2887 Mach 20 Memory Plus Option 

(512k upgradeable to 3. 5 Meg) . . . 339. 

2897 Mouse with Paintbrush 109. 

2896 Mouse with Easy CAD 125. 

2898 Mouse with Windows 286 2,1 .... 139. 
Mouse Systems ... lifetime 

2812 OmniMouse (serial only; 1 year wrty) 39. 

4306 PC Mouse II w/PC Paint + 89. 

4350 PC Mouse II w/Autosketch 105. 

NEC ... 2 years 

4799 Multisync 2A /VGA Montor; 499. 

5085 Multisync 3-D Monitor 699. 

Orchid Technologies ... 4 years 
3069 Tiny Turbo 286 ('acceterator board; 219. 
4765 Designer 800 VGA |'360x480; . . , 249. 
4690 ProDesigner VGA ('800 X 600; , ... 319. 
Pacific Rim ... 1 year 

5010 1.2 Meg External /tor PS/2’s; 215. 

5011 360k External 5V4" Drive 179. 

PC Power & Cooling Sys. ... lyr 
REPLACEMENT POWER SUPPLIES 

3202 Turbo Cool 150 (25° ■ 40° cooler) 129. 
3205 Turbo Cool 250/25°- 30® coo/er; 169. 

3200 Silencer 150/84% noise reduef/bn; 115. 

3201 Silencer 200 /69%no/sereducf/bn; 149. 

4514 Turbo Cool 375 299. 

PC Support Group ... 1 year 
3211 Breakthrough 286-8 /8 MHz 

accelerator) 299. 

3210 Breakthrough 286-12 /72 MHz 

acceterator; 379. 

1 - 800 / 243-8088 

|M^|Q PC Connection 

6 Mill Street 630M 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem 

(with PROCOMM) $69, 

3100 1200 Baud External Modem (mini) . 79. 
4149 P/Link /ex/ends par print s/gna/; . . 109. 
3097 Microbuffer Inline (par. print 

buffer/32k) 135, 

3103 2400 Baud Internal Modem 

(with PROCOMM) 139. 

3102 2400 Baud External Modem 179. 

5285 2400 Baud External MNP Modem 

/Leve/5; 209. 

4542 2400 Baud Internal Modem for 

PS/2 229. 

Princeton Graphics ... lyear 
3166 Uttrasync /800x eOOmax, res.;. .. 549. 
Quadram ... 1 year 

5143 JT-FAX9600 549, 

Safe Power Systems ... 2 years 

4561 Safe 250W /standby power bkup; 249, 

4562 Safe 425W/stand£^ power b/cup; 369. 


4563 Safe 500W('sfandty power b/fup; 495. 

SOTA Technology ... 2 years 
5111 SOTA 286i-12 /72 MHz accelerator) 299, 
5109 SOTA VGA/16 /w/fb256/(; 299. 

Targus ... lifetime 

4899 Nylon Laptop carrying case 55. 

4901 Leather Laptop carrying case. .. . 139. 

TheComplete PC ... 2 years 
4889 TheComplete Hand Scanner 400 . 159. 
4885 TheComplete Answering Machine 219. 

4887 TheComplete FAX 9600 429. 

5140 TheComplete Page Scanner 549. 

Toshiba ... 1 year 

3684 T1000 Laptop (80C88, 6.4 ibs.; call 

4856 T3100E Laptop /80286, 72 MHz. 20 

Meg) 2849. 

4958 Tl600Uptop/80C286. 72 MHz. 20 

Meg) 3349, 

VidM7 ... 5 years 

3776 VEGA Deluxe /supports 640x480;. 219. 
3778 VEGA VGA 287. 

4193 FastWrite VGA //ndudes 256/(;. . 319, 

4194 VRAM VGA //nc/udes256/c; 469. 



Orchid Technologies ... 4 years 

ProDesi^ VGA (8 and 16 bit) and Desigier 800 
VGA (8 bit) cards provide affordable support 
for standard and extended VGA modes. 


ProDesigierVCA $ 319 . 

Dtstffier800\CA 249 . 
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•DEFECTIVE SOFTWARE REPLAIXD IMMEDIArELY DEFECTIVE HARDWARE F€Pl>C£D OR REPAIRED AT OUR DISCRETION 


We’re your Connection. 



DRIVES 



TEAC ... lyaar 




4950 

PC. XT 360k Drive (S'/r"; 

$79. 




4951 

720k Drive (specify XT or AT. 3 ^/ 2 ") 

. 79. 


IOMEGA ... 1 year 


4670 

1 .44 Meg Drive for XT (3’/?"; 

. 99. 

2485 

BerrKKjlli II Single 20 Meg Internal $767. 

4326 

1 .44 Meg Drive for AT (indudes Bastech 

5116 

Berrtoulli II Single 44 Meg internal 

995. 


software utilities. 3^^" copy prot.) . 

119. 

2486 

Bernoulli II Dual 20 Meg External 

1659. 


Toshiba ... 1 year 


4276 

20 Meg Cartridge Tripak (S’A*; . . 

. 169. 

3650 

AT 360k Drive (5 »/4 *5 

. 85. 

5113 

44 Meg Cartridge Tripak . , 

259. 

3649 

AT 1.2 Meg Drive (5Vi'; 

. 99. 

2499 

PC2Card 

. 169. 

4755 

AT 1.44 Meg Drive 


2500 

PC2B Card (txxitable card for 



includes Bastech software utilities) 

119. 


PC/XT/AT) 229. 

2502 PCACajd(fofPS/2Model 

50/60/70/80} 299. 


MISCELLANEOUS 



Mountain Computer ... 1 year 



CompuServe 


2917 

40 Meg Internal Tape Drive 

379. 

1676 

CompuServe Information Service . 

. 24. 

2915 

40 Meg External Tape Drive 

479. 


Cables ... lifetime 


2916 

40 Meg External Tape Drive 


1019 

Smartmodem-to-AT cable (9 feef; . 

. 15. 


with Power Supply 

569. 

1050 

Parallel Printer cable (75 feet; .... 

. 19. 


5190 40 Meg Data Cartridges 

(pre-formatted) 35. 

Plus Development ... 2 years 

3105 Hardcard 20 Meg (49 ms; 549. 

3106 Hardcard 40 Meg (28 ms; 699. 

5164 Impulse 40 Meg Ini. Drive (12 ms) 679. 

5165 Impulse 80 Meg Int. Drive (12 ms) 899. 

5163 Impulse Controller (Iregu/red; .... 229. 

Seagate ... 1 year 
FREEPCTV* Hard Drive Installation 
Tape with purchase of 20. 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms) . . 299. 

2286 30 Meg Internal Hard Drive ST238 
(w/controller and cables. 65 ms) . . 319. 

2281 40 Meg Internal HD ST251 for AT 

(40 ms; 369. 

2287 40 Meg Internal HD ST251 for XT 
(w/controller and cables. 40 ms) . . 419. 

4554 40 Meg Internal HD ST251-1 for AT 

(28 ms) 379. 

4624 80 Meg Internal HD ST4096 for AT 

(28 ms) 649. 



TheCompiete PC ... 2 years 
Th^jmfht Pa^ Scanw-Md full-page 
graphics to your desktop publishing and 
Bcsimilics. Scansupto8fe''xl4'', 200 
or 300 dpi. Smar6^ software can resize^ 
scale, rotate, aop, edit and more $589. 


DISKS 



Video 7, Inc. ... 5 years 

VRAM VCA-A high performance VGA board, 
utilizing pcM«rful Video RAM. VRAM VGA 
is backw^ compadUe aird comes with hi^ 
resolution software drivers for Windows 3^ 
andmexe $469. 


All disks have a lifetime warranty. 

5V4'' DS/DD Disks (360k) 

2211 f{jitM020 (10 disks per box) 12. 

3291 Sonv (10 disks per box) 12. 

2789 Maxell MD2-D (70 c/rsks per Pox;. . . 13. 
4192 Verbatim Datalife (70 cf/sks per Pox; . 13. 

574" DS/HIgh Density Disks 
(7.2 Meg; 

2212 Fuji MD2HD (70 d/ste per Pox; .... 22. 
3770 Verbatim Datalife (70 d«ks per Pox;. 22. 

3292 Sony (10 disks per box) 23. 

2790 Maxell MD2-HD (70 d«ks per Pox; . 23. 
SVz" DS/DD Diskettes (720k) 

3297 Sony (70 d/sks per Pox; 16. 

2214 F&it (10 disks per box) 17. 

3772 Verbatim (70 d«ks per Pox; 17. 

2792 Maxell (70 d/sks per Pox; 17. 

aVs" DS/High«Denslty Diskettes 
(7.44 Meg) 

3298 Sony (10 disks per box) 39. 

2215 F\j\\ (10 disks per box) 39. 

2793 Maxell (70 deks per Pox; 39. 



Practical Peripherals ... 5 years 

24 OOSA MNP has brought a&rdability to 
the world of hardware-based MNP level 5 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 
communications $209. 


MEMORY 

3248 256k DRAMs (720 nanosecond;. .. call 
3241 256k X 9 SIMMs (700 nanosecond; call 
4366 1 Meg x 9 SIMMs (700 nanosecond) call 
4705 1 Meg Chips (700 nanosecond; ... call 


OUR POLICY 

e We accept VISA arxi MASTERCARD only. 

e No surcharge added for credit card orders. 

e Mxjr card is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shipments) that complete the order (in 
the U.S.). 

• No sales tax. 

• AH U.S shipmerxs insured: no additional charge. 

• APO/FPO orders shipped 1 si Class Mad. 

• International orders U.S. $250 minimum. 

• Upon receipt and approval, personal and company 
checks now dear the same day for immediate shipment 
of yxjr order. 

• COO max. $1000. Cash, cashier 's check, or money 
order 

• 120 day Iknited Marranty on aH products. * 

• To order, call us Monday throu^ Friday 9:00 to 9:00. 
or Saturday 9:00 to 5:30. Mx can caN our business 
offices ^ 603/446-3383 Monday through Friday 9:00 
to 5:30 


SHIPPING 

Note: Axxxjnts on net terms pay actual shipping. 

Continental US: 

• For monitors, printers, Berr>ouHi Boxes, computers, 
and hard dnves, pay actual charges. Can for UPS 
2nd-Day & Next-Oay-Air. 

• For another items, add S3 per order to cover UPS 
Shipping. For such items, we automabcaly use UPS 
2nd-0ay-Air at no extra charge if you are more than 2 
days from us by UFS grourvj. 

Hawaii: 

a For monitors, printers. BerrxxjHi Boxes. ar>d computers, 
actual UPS Blue charge wHI be added. For al other 
Items, add $3 per order. 

Alaaka en6 outside Continental US: 

a Call 603/446-3363 for information. 


For IBM Personal Computers exclusively. 
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PC Cool. 


Make code, not war. 

(Or, tune in, turn on, boot up.) 

E xactly twenty summers ago, thousands of two- 
legg^ creatures of the socalled “hippie” per- 
suasion converged on a farm near Woodstock, NY 
(pop. 8,000) for three days of peace, love, and rock and 
roll. In a similar vein, a few four-le^ed creatures of the 
“furrie” persuasion converge every year on Marlow, NH 
(pop. 559) for their own festival of freedom. For while it’s 
true that most survivors of the 60’s have chained their 
unbridled spirits to conventional 9-5 jobs, our eternally- 
hip, and decidedly long-haired mascots continue 
dancing to the beat of a very different drummer. 

Buy, with a little help from 
your friends. 

In the 60’s, many people explored 
the wonders of the universe with 
mind-altering drugs. Today, most 
people rely on mind-bending micros. 

Admittedly, it’s safer to artificially 
expand your memory board than 
your consciousness. Nevertheless, 
it’s still wise to have an experienced 


guide when exploring the complex wonders of PCs, XTs, 
and ATs. Which is why we maintain a crack crew of 
drug-free technical specialists (many of whom were 
mere toddlers in 1969) to guide you through every step 
of your computer path. Whether you want speed, power, 
or maybe just to see more of those pretty colors...strictly 
for business reasons, of course. 

You probably think this ad is about you. 

Don’t you? 

Sure, you got your car phone, your cappucino machine, 
and your condo in Curacao, but you’re not really cool 
’till you’re New Hampshire cool. Find out how with a 
free cassette entitled “Speak N’Hampsha Like a Native,” 
by our neighbor Fritz Wetherbee, 
noted National Public Radio 
correspondent on New England 
oddities. It’s free with any order of 
$500 or more between now and 
September 30. 

Just call 1-800/243-8088 or 
1-603/446-7721, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ^ead. 



Learn the wcrett of Marlow’t and amoiu witfa 
“Speak rmaniiaha Ute a Native." OOer not available 
to accoonts on net terms. One per aittomer. 


For IBM Personal Computers exclusively. 
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If you’re using a screen only for data, 
word processing, or spreadsheet applica- 
tions, the MM 1233 is fine, but it’s not a 
good choice for applications requiring 
high-resolution graphics. 


TATUNG MM1433 

The MM 1433 is generally similar to the 
MM 1233, with a few exceptions. First of 
all, it costs $50 more ($249, to be exact). 
The MM 1433 is also 2 inches bigger than 
the MM1233, with a nominal 14-inch 
screen size. 

The other differences are a 2-inch-long- 
er cable (still short at 43 inches), a rear- 
mounted horizontal-position control, and a 
reverse/normal switch — also on the 
back — that swaps screen foreground and 
background colors. 

The MM 1433 performs just like the 
MM 1233, with less-than-perfect shade 
separation but good results on the distor- 
tion test. This monitor too is fine for data, 
poor for graphics. The model also per- 
formed well across three out of four of PC 
Labs’ Monitor Glare Tests. 


PC MAGAZINE AUGUST 1989 


TVM MG-14 

The $249 MG-14 is at the top of the price 
range for straight analog monitors. Unfor- 
tunately, the unit doesn’t perform at the 
top level. 

The paper- white MG-14 did a fine Job 
on the full-screen white-image-distortion 
test, producing nice, straight lines and 
edges. On the VGA Color Bars test, how- 
ever, there were several groups of bars that 
weren’t separated; they were displayed as 
either all black or all white. Partly as a re- 
sult of the color-separation problem, the 
VGA Line Patterns test graphic, which 
uses many lines of different shades, looks 
a bit fuzzy. When you can spend half the 
price of this monitor (at list) and get better 
performance, it’s hard to get too excited 
about the TVM MG- 14. 

The tilt/swivel base moves up and 


TATUNG MM1295 

The MM 1295 is the Tatung to consider if 
you want VGA quality and will be work- 
ing with graphics. With a maximum reso- 
lution of 800 by 600 (sometimes called Su- 
per VGA), the MM 1295 has a higher top 
end than the other models. And as men- 
tioned, the MM 1295 is also the least ex- 
pensive multiscanning monitor that we 
looked at. 

Besides offering higher resolution, the 
MM 1295 had very clear separation in the 
VGA Color Bars test and a resulting clear 
hi-res complex-graphic image. There was 
no distortion on the full-screen white- 
image-distortion test. 

The MM 1 295 comes with two cables, a 
9-pin and a 15-pin, each 60 inches long. 
The MM 1295 can work with both EGA 
and VGA adapter cards, widening its ap- 
plication possibilities. 


THE BOTTOM UNE 

The two conventional, fixed-frequency 
Tatung monitors, the MM 1233 and 
MM 1433, are only OK because of their 
shade separation limitations and are out- 
performed by several less-expensive com- 
petitors. The Tatung MM 1295, however, 
would prove itself a much better choice. At 
$289, the MM 1295 costs less than the 
NEC, TVM, or Princeton Graphics Sys- 
tems monitors and wilt still display up to 
Super VGA resolution. 


TVM makes two varieties of VGA mono- 
chrome monitor: the standard analog TVM 
MG-14, costing $249, and the multiscan- 
ning TVM MG-11, costing $349. Both 
use 14-inch (diagonal measure) screens 
and have actual image sizes of approxi- 
mately 1 1 inches. Based on the features 
and performance in our testing, the more 
expensive TVM MG- 11 is the better buy 
of the two — based on not only features but 
also PC Labs’ tests for image distortion 
and glare resistance. 


FACT FILE 


TVM Professional Monitor Corp., 1109W.9ttiSl. 
Upland, CA 91 786; (71 4) 985-4788. 


TVM MG-14 
Ust Price: S249 

Requires: VGA adapter with 1 5-pin connector. 
Diagonal Screen Size: 12^4 inches 

CIRCLE 637 ON READER SERVICE CARD 


EDITOR’S CHOICE 


TVM MG-11 
List Price: $349 

Requires: VGA or EGA adapter with 9- or 15-pin 
connector. 

Diagonal Screen Size: 1 2% inches 
CIRCLE 638 ON READER SERVICE CARD 


The TVM MG-1 4 offers very good glare 
protection, courtesy of its dark tinting and 
chemical etching. Standard controls for 
brightness and contrast are on the left side, 
while a horizontal phase control (which 
moves the image from left to right) is located 
on the back of the unit. 


The TVM MG-1 1 is an attention-getting 
multisynchronous unit with great 
pertormance and 1 ,024 by 768 maximum 
resolution. There's a great deal to like in this 
monitor, with its screen image controls, both 
9- and 1 5-pin video cables, and compatibility 
with Macintosh video adapters. 


TVM PROFESSIONAL MONITOR 
CORP. 

TVM MG-14 
TVM MG-11 


MONITORS 

MONOCHROME VGA MONITORS 
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Either Way You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one o^ers you more for 
your money than Peachtree. Now we’re offering you two ways to 
buy our best-selling accounting software — and two great ways to save. 

Peachtree Complete” 11 is our premier business accounting system. 

Des igned and sold as a S5,000 accounting system, the latest version of 
Complete II represents a vastly expanded and greatly improved package 
that sells for an unbelievably low S199. Find out what over 250,000 
satisfied usere already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete II Accounting plus its own custom reporting tool, 

Peachtree Data Query If” Enhanced. The Double Bonus Bundle includes 
both systems — regularly priced at J199 each — for just 1298. That’s 
a savings of SlOO! Either way, Peachtree offers you the most accounting you can get for your software 
dollar. 

Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It comes with eight high-power modules that may be used 
individually, or fully integrated for maximum accounting efficiency: 

• General Ledger • Accounts Payable • Inventory • Fixed Assets 

• Accounts Receivable • Invoicing • Job Cost • Payroll 

And Peachtree Complete II is designed using the latest software innovations, like full -color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service invoicing, range printing, and more. 

Peachtree Complete II’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time. And as always. Complete II 
comes with the most thorough documentation — a separate quick-start Installation Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module — all at no extra charge. 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you’ll get 
Peachtree Complete II, plus Peachtree Data Query II Enhanced, for just S298. 

PDQ lets you turn raw figures into highly sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete II modules. PDQ's simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it — on 
screen or printed, as a graph, in report form, or ready for export to another software package. 

You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense. 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete II and PDQ II with a toll- 
free hotline for technical support ($1 per minute, *20 minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree. If for any reason you’re not satisfied, 
you can return your package within 30 days for a prompt refund. That’s the Peachtree Software 
promise. A *25 restocking fee applies to all returns. 

Peachtree Complete II; the Business Accounting System for just *199, and Peachtree’s Double 
Bonus Bundle for just *298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

HAIDWAIE SPEanCATIONS: Requim PC/MS-DOS vcnlon 2 0 or higher with .I84K of usable memory (SI2K required with DOS 3.3) and a 
minimum 10 MB hard disk . For use with the I B.M* PC. PC XT. PX AT, Personal System /2"'and compatibles. 3 " media optionally asailable. Not 
copy protected. 

Lotus 1-2-5 is I registered trademark of Lotus Development Corporation. dBASE is a registered trademark of Ashton-Tiie Corporation. IBM is 
a registered trademark and Personal System/2 is a trademark of International Business Machines 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

Includes Peachtree Complete II 
plus 

Peachtree Dau Query II 

JUST 

$298 

SAVE $100 

With PDQ U Enhanced You an: 

• Create on-screen inquiries to dispta>’ data 
• Present data in line or bar graphs 
• Use any of ov-er 20 pre-defined reports 

• .Modif)’ pre-defined reports and save 

the formats 

• Create your own reports and save the 

formats 

• Transfer accounting information to 
spreadsheet and database programs like 
dBASE III« and lotus 1-2-5* 

And More! 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


PEACHTREE 
COMPLETE H 

STILL ONLY 

$199 


General Ledlger 

• Chart of Accounts includes 
76 suggested and 26.000 
user-defined accounts. 

• Comparative financial statements. 

Accoanu KecelvaMc A Invoicing 

• .Maintains open item or balance 

forward customers 
• Up to 14,400 customers. 

• Prints product or service invoices. 

Acconnta taysMe 

• Partial payments of invoices. 

• Up to 14.000 vendors. 

* Checks printed with unlimited invoice 

listing on stub. 

Inventory 

• Supports average and standard 

costing methods 

• Up to 19,500 inventorv' items 

Fixed Aaaets 

* Handles 13.000 assets and 13 methods 

of depreciation 

job Coat 

• Tracks costs and profitability on a 

)ob-b>'-|ob basis. 

tayroQ 

• Built-in current year tax tables. 

• Prints checks. W-2s and more. 

• Processes up to 3.900 emplo>'ees 

And More! 


Call Now to Order 

1 - 800 - 247-3224 

(or call 1-404-564-5800) 



To Order by Mail Add $12.50 Shipping and Handling.* 

(In Georgia add applicable sales tax.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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MONITORS 

MONOCHROME VGA MONITORS 



Magicsync 


Introduces the latest 
in state-of-the-art 
technology in VGA, 
Multisync, Full Page 
& 19" monitors, and 


3 years warranty*^. 



A Manufacturing 


& Design Team 
That Offers The 
Best Margin For 
Your Business. 

Features: 

• IBM** PC, PS/2, MAC 
Compatible. 

• Highest resolution. 

(up to 1280 X 1024) 

• Fastest scan rate. 

(up to 64KHz in Hot., 90Hz in 
Vef.) 

• Compatible w/CGA, MDA, 
HGC**, EGA, VGA, PGA. 

For more Information, pieaae call or wrtta to: 

/fAAG Computronic (USA) Inc-'N 

1 7845 Skypark Circle, Ste E,:Z 
Irvine, CA 92714 : ; 

Tel: (714) 660-8899 
Fax: (714) 660-8960 


* UrnU 

HGC ara trade martc for IBM arid H«cu)m 



EDITOR’S CHOICE 


> Imtec 1261 L 
>TVM MG-11 


At first glance, it’s difficult to tell one 
monochrome VGA display from 
another. As long as they can display 
images in 640- by 480-line resolution 
and provide at least some glare 
protection, as do all 27 monitors 
reviewed here, mono VGA screens 
are pleasant to work with. And while 
VGA resolution may not be the last 
video standard for desktop PCs, it 
presently remains the high end. 

Despite the similarity, two 
monitors stood out as the best values, 
based on screen performance and 
price, in a field populated by many 
winners. They are the Imtec 1261L 
and the TVM MG-11. 

Leading Technology’s Imtec 
1 26 1 L is clearly the low-price 
winner. At $ 1 49 list , the 1 26 1 L is the 
least-expensive monitor we tested. 
But price is not the Imtec’s only 
claim; it also has good shade 
separation, clear images, and no 
image distortion. An above-average 
62-inch cable and a 1 80-degree 
swiveling base add to the value. The 
Imtec 1 26 1 L is the clear price/per- 
formance star, even compared with 
the $199.95 Tandy VGM-100, which 
also merits some consideration. 

TVM Professional Monitor 
Corp.’s $349 TVM MG- 1 1 is the best 
deal of the multi.scanning monitors 
we tested. The MG-1 1 had perfect 
performance, a full complement of 
.screen-adjustment controls, and a 
1 ,068- by 768-line maximum resolu- 
tion — reassuring if you’re concerned 
about future video standards. The 
MG-1 1 works with EGA, VGA, and 
even Apple Macintosh video 
adapters, so it’s particularly 
appropriate if your office uses both 
PCs and Macs. 


down 20 degrees and horizontally 90 de- 
grees. The attached 43-inch cable is fine if 
you keep your monitor on top of your sys- 
tem unit, but it’s too short if you put the 
box on the floor and keep the screen on the 
desk. In the second case, you’ll need an 
extension. The cable has a IS-pin connec- 


tor for VGA adapters only. Maximum 
graphics resolution is 640 by 480. 

The MG-14’s power switch is on the 
right side, and the brightness and contrast 
controls are on the left side. There’s also a 
horizontal phase control (which moves the 
image left and right) on the back, a re- 
cessed control not often used. 

'The glare protection is very good on 
this model — ^TVM uses both dark tinting 
and chemical etching to keep down light 
reflection. 

TVM MG-11 

For $100 more than the MG-14, you can 
step up to the MG-1 1 , and this unit gets a 
hearty welcome. The MG-11 is a multis- 
canning monitor with a maximum resolu- 
tion of 1 ,024 by 768, higher than its major 
competition, the NEC MultiSync GS, 
which sells for the same price. 

The MG- 1 1 has the same 20 degrees of 
tilt and 90 degrees of swivel as the MG-14, 
but the cable is hot attached because the 
MG- 1 1 comes with two cables: one with a 
9-pin connector, the other with a 15-pin 
connector. Both cables are 63 inches long. 

The MG- 1 1 works with both EGA and 
VGA adapters and with the Apple Macin- 
tosh, adding to its flexibility. The paper- 
white screen uses dark tinting and chemi- 
cal etching to cut down on glare. 

The MG-ll’s power switch is on the 
right side, the contrast and brightness con- 
trols on the left. In the back of the case is a 
full complement of controls for vertical 
position, vertical size, horizontal position, 
and both vertical and horizontal hold. 
There’s also a selector to choose between 
four levels of shade contrast. 

The MG-1 1 did a terrific job on the dis- 
play tests. On the VGA Color Bars test, 
the gray shades were very distinct, which 
also added to the sharpness of the VGA 
Line Patterns test image. As with the MG- 
14, there was no perceptible distortion on 
the full-screen white-image-distortion test. 

Based on price, resolution, and per- 
formance, the TVM MG- 1 1 is the top mul- 
tiscarming VGA monitor we tested. 

If you’re looking for a standard analog 
monochrome VGA monitor, the TVM 
MG-14 doesn’t perform well enough to 
warrant a recommendation. The TVM 
MG-1 1, however, is an excellent choice, 
priced competitively and leading the pack 
in resolution and display performance. 
The MG-1 1 has both 9- and 15-pin video 
cables, and its maximum resolution gives 
you the security of being ready for video 
adapters at least a few steps into the future. 
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LaserJet,^,, 


25 Cartridges... or 1 Cartridge 


The reasons for buying 25 Cartridges in 
One.'™ continue to stack up! After all, why buy 
25 separate cartridges when you only need one? 

A combination of 172 fonts from 25 differ- 
ent cartridges into a single cartridge offers a 
perfect font for each of your business applica- 
tions. Distinguish professional correspondence, 
enhance newsletters with sharp, exciting fonts 
or print full spreadsheets with Pacific Data's 



concise 3.6 point AFS typeface. 

Whatever your use. Pacific Data’s high 
quality fonts will give your output the polished 
look of typeset documents. And, you can u.se 
25 Cartridges in One.'™ with your favorite soft- 
ware packages because we've included printer 
drivers, free of charge, for: 

WordPerfect®, Microsoft Word®, 

WordStar S.O®, Windows®,PageMaker®, 
Excel®, MultiMate®, XyWrite™ , and 
Q&A™ to name just a few. 

25 Cartridges in One.'™ stands alone 
with its 172 quality fonts. It’s the single 
cartridge solution for your laser printer! 

You can purchase 25 Cartridges in One.'"' 
from your local dealer or call Pacific Data 
Products for the dealer nearest you. 


PACIFIC 

DATA PRODUCTS 

and ?5 m One' ate trademarks o1 Pacific Data Products. Inc. All other company ai 

Copyrtght 1989 Pacific Data Products. Itk 


6404 Naricy Ridge Drive 
San Diego. CA 92121 
Tel: (619) 552-0880 
Fax; (619) 552-0889 

nd product names are trademarks of the company or manufacturer respectively. 
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MONITORS 

MONOCHROME VGA MONITORS 


WYSE TECHNOLOGY 

Wyse Technology 
WY550 


Wyse Technology is a major microcom- 
puter vendor whose name is on the inside 
of more components than you’d probably 
expect. Wyse resells many computer com- 
ponents under other vendors’ names. And, 
of course, Wyse is known as a terminal 
and computer vendor in its own tight. 
Wyse’s WY550 is its $249 monochrome 
VGA monitor. 

The WY550, available with either an 
amber or a paper-white screen, is a VGA- 
adapter-only monitor with 640-by-480 
maximum graphics resolution. The video 
cable is a short 45 inches in length, with a 
1 5-pin connector at the computer end. The 
cable is nondetachable. All controls are on 
the right side of the case — the power sup- 
ply switch (an unusual push button) and 
the brightness and contrast controls, both 
of which are rather loose-feeling rollers. 

The Wyse has terrific resolution; a sta- 
ble, clear image; and hardly any glare. The 
low glare from this screen indicates that 
not all chemical etching is alike (chemical 
etching is the glare-resistance technology 
that most of the vendors reviewed use). 
The Wyse base tilts 20 degrees and swivels 
an ample 270 degrees. 

The WY550’s clear images are helped 
by precise shade separation, although 
there was slight folding in all four comers 
in our full-screen white-image-distortion 
test. 

The WY550 isn’t a big threat to other 
vendors at its $249 price, but most Wyse 
monitors are sold with systems. Most are 
probably used for text-based applications, 
where the clear, steady images are ju.st the 
ticket. 


ZENffH DATA SYSTEMS 

Zenith MMI49-P 

Zenith builds great computer monitors. In 
the early microcomputer days, the Zenith 
monochrome composite monitors were 
very popular, and today the Zenith ZCM- 
14% flat-tension color monitor is consid- 
ered one of the best PC-level monitors on 
the market. The only monitor Zenith gen- 
erally sells separately from computer sys- 



tems is the flat-tension color VGA screen. 
Virtually all of its other monitors are sold 
with computers. 

Notwithstanding the real-world distri- 
bution of Zenith monitors, the Zenith 
MM149-P is a beautiful performer. The 
downside is that the list price is $299, but 
remember that hardly anyone ever buys 
the monitor alone; it’s usually included in a 
full system that’s heavily discounted. You 
can buy an MM149-P by itself from a Ze- 
nith dealer, but expect the dealer to be sur- 
prised if you ask. If you get one, you’d bet- 
ter hope for a hefty discount — $299 is a lot 
to spend. 

TheMM149-P(“P” is for paper white; 
an “A” model with an amber screen is 
also available) has a maximum resolution 
of 640 by 480 and works only on analog in- 
put from a VGA video adapter. 

The MM149-P’s attached 72-inch vid- 
eo cable has a 1 5-pin connector at the com- 


puter end. The MM149-P has power, 
brightness, and contrast controls on the 
right side and vertical position and size and 
horizontal position and size controls on the 
back of the case. There is no tilt/swivel 
base on the standard version, but you can 
get one as an option for an extra $25. 

The Zenith had no image distortion and 
showed very distinct shade separation on 
the VGA Line Patterns test. If you stay 
within the standard VGA world, you prob- 
ably won’t ftnd an image that this screen 
won’t display beautifully, even though it’s 
only monochrome. 

This monitor is very popular in the edu- 
cation market, according to Zenith. It’s too 
bad the company won’t cut the price by a 
third or so; I bet they’d find it popular in 
the business market , as well . ■ 


Bruce Brown is a frequent contributor to 
PC Magazine. 
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ThinssTo Do, People 
ToSee,PlacesToGo. 

Make friends. Buy a cockatoo. Make a 
million. Fly to Tahiti. Phone home. Shop 
’til you drop. Get rich quick. Make a good 
impression. Get married. Fall in love. Go 
for bixie. Meet “Sagebrush Sally” Improve 
yourself. Learn to cook. Bargain hunt. In- 
vest wisely Get smart. Talk back. Name that 
tune. Lignten up. Pontificate. Talk turkey 
Get involved. Dress for success. Name drop. 


When you join CompuServe, your 
computer becomes a time-saving, 
money-making, life-enhancing tool. 
Because CompuServe gives you 
access to a long list erf services and 
resources that can help make your 
life easier, more profitable, and a 
whole lot of fun. 

With CompuServe you can shop 


in over 100 stores from the comfort 
of your favorite easy chair. We have 
personal investment infirrmation to 
help you feather your nest, and travel 
services to make it easier to fly south 
for the winter. We even have over 
500,000 other CompuServe mem- 
bers for you to talk to (in your newly 
acquired spare time). 


So become a member of Compu- 
Serve. And turn the time you spend 
with your computer into quality time. 

To join CompuServe, see your com- 
puter dealer. To order direa or for 
more informatkxi, call 800 848-8199. 

CompuServe 
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Project 

ScAie^ 

The difference is 
graphically clear. 


Project Scheduler 4 set new industry standards for power, speed, 
and ease of use. Now Version 1.5 raises PC-based project manage- 
ment to an even higher level. In business after business, people are 
making the change to Project Scheduler 4. Why? The following 
comparisons make the reasons graphically clear. 


Project lime 

Features Scheduler 4 Line 3.0”* 


Gantt chart mode 

e 

e 

Network diaxt mode 

e 

e 

Spreadsheet mode 

e 


Selectable Gantt graphics 

e 


Fine grain summary Gantt diarts 

e 


Netwodc chart automatic task placement 

e 

e 

Muitmle auto network draw al^rithms 

• 


Network chart interactive task placement 

e 


Resource allocation & costing 

# 

e 

Resource automatic time based cost inflation 

e 


Resource calendars 

e 


Automatic resource levying 

e 

e 

Interactive resource leveling 

e 


Multiple project structures 

e 


PERT sd^ule probability analysis 

e 


Schedule & cost tiaddng 

e 

e 

Independent multi-project support 

e 


Integrated printer & plotter graphics 

e 


PostscT^ graphics support 

e 


Pull data export 

e 

e 

Full data m^>Qrt 

e 



Benchmark Product Number of tasks 


All times in seconds 

100 

200 

300 

400 

500 

Schedule 

Rscalculadon 

Project 
Scheduler 4 

0.8 

0.9 

1.0 

1.1 

1.2 


Time Line 3.0 

10.3 

22.6 

372.4 

1024.8 1283.6 

Display 
Network Chart 

Project 

Sch^uler4 

1.0 

1.1 

1.2 

1.4 

1.5 


Time Line 3.0 

134.5 

* 

* 

* 

* 

Load 

Project File 

Project 
Scheduler 4 

2.7 

3.8 

5.7 

7.7 

13.5 


Time Line 3.0 

18.4 

32.4 

84.2 

180.9 

244.5 

Save 

Project File 

Project 
Scheduler 4 

3.1 

4.5 

5.4 

6.4 

8.1 


Time Line 3.0 

18.1 

35.6 

76.0 

102.4 

128.0 

^After confuting for over 12 minutes. Time Line displayed an "Unable 
to display Ifetwork View" message. All benchmarks were run on a 12 
MHz 2B6 with 640k RAM. 


Unmatched power 
at your fingertips. 

Project Scheduler 4 offers 
an impressive list of 
industry-leading power 
features. Projects are 
planned and tracked in a 
full graphics environ- 
ment. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. Re- 
sponsibilities, deadlines. 


and resource bottlenecks 
are spotted at a glance. 
You see more on paper, 
too Beautiful, graphic 
reports print sidevuays, 
so you never have to cut 
and paste. They're in- 
stantly understandable. 
Not to mention simple to 
generate for impressive 
presentations. 


Time-saving, 
world-class speed. 

In benchmark tests. 
Project Scheduler 4 con- 
sistently outperforms all 
the competition as the 
fastest full-featured prod- 
uct in the industry — by a 
very wide margin. After 
all, what good are power 
features without the 
speed to make them use- 
able. And the bigger your 


project, the more speed 
counts. Even at the 
1000-task level. Project 
Scheduler 4 takes only 
1.5 seconds to perform 
schedule recalculation. 
When your time is on 
the line, your project 
scheduler should help 
you manage it, not 
waste it. 
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Project Scheduler 4 lets you view a Gantt chart in one window, 
while you enter oi edit in another. Complete status information 
gives you a precise overview of your entire project You control 
exactly what time scale is dis[dayed: minutes, hours, days, weeks, 
months , or years. Display preforences indude ahenrate symbols, 
free and total float, baseline. W6S snd OBS filters, and mudi more. 



f^mction 


Project Time 
Scheduler 4 Line 3.0 


Advanced graphical user interface 
On-line h^ 

Step-by-step assist mode 
Fun mouse support 



In Gantt Histogram mode, a single mouse dick quiddy finds 
resource overloads and displays problem tasks, lb see the plaxmed 
resource utilization for a ta^ point at it in the Gantt chart, and the 
corresponding area in the histogram is automatically shaded. You 
may le^ resources interactively using Extend or Delay mode to 
diminate resource overioads with a single didc of the mouse. 



Four reduced network zoom levels let you view the amount of 
detail you need to see. Each level provides drawing tods fdr posi- 
tioning tasks in the network and changing predecessor relation- 
ships. When working with PERT analysis. Inject Scheduler 4 lets 
you contrd probability weights and specify alternative task dura- 
tions. while the program instantly recalculates the critical path. 


Time LuM 3.0 it a ragutand tndamaik o( Symamac Corp. 


Exceptional ease 
and elegance. 

Project Scheduler 4 offers 
sophistication that’s 
simple to use. It’s intui- 
tive graphic inteiface 
gives you a clear over- 
view of the entire sched- 
uling process without 
hard-to-remember key- 
stroke sequences. Ideal 
for begiimers and experts, 
here is the future of ad- 
vanced productivity tools. 


Only Project Scheduler 4 
offers the advanced 
graphics, high-speed per- 
formance, and ease of 
use you need to save 
time — and maximize pro- 
ductivity. R>i more infor- 
mation and a brochure, 
call or write: 

415/570-7700 

393 Vintage Park Drive 
Suite 140 

Fbster City, CA 94404 
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“THEY USED TO SAY 
imSCRAZY’^ 



For years they told me 1 was crazy. First I recom- 
mended they replace those expensive word prcKessing 
stations with PC’s. 

What happened? Secretarial productivity doubled, 
and every secretary now has a PC word priKessor on 
her desk. 

Then 1 recommended we supplement our main- 
frame with PC-based systems for every department. 

What happened? Now the vital information is 
easily available to everyone. 

Yesterday, less than a month after 1 recommended 
we buy the MaynStream 2200HS Tape Backup Sys- 
tem, our building was hit by lightning. It ttxtk out two 
of our rc servers, each with 850 megabytes of vital 
information. 

What happened? Nothing! We simply restored the 
information using the MaynStream 2200HS. You see, 
every day without fail, we backed up those servets. To- 
day it paid off and it will tomorrow. The MaynStream 
2200HS Ta|De Backup System. That’s not crazy, that’s 
plain smart. 


THE MAYNSTREAM 2200HS 
TAPE BACKUP SYSTEM. 

H Niwell Appnwed Software H XENIX comp-atiWe C3 2.2 giga- 
bytes of data on one tape Q R>rtable, allowing one unit to serve 
many systeirts Q Read- After- Write Q f^ssword Protection H 250 
Kbytes/sec Trarvsfer Rate □ The Editor s Choice of PC Magazine, 
PC World, Int>Wor!d. and LAN Magazine. 


Call 1-800/821-8782 for a technical specification 
sheet. 



460 E. Semoran Blvd., Casselberry, FL 32707 407/331-6402 
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SOFTWARE 


Lost files can mean your job, 


Backup 

Software 



For the Moment After 


but these 1 5 programs 
help you survive 
the inevitable hard 
disk crash or data disaster, 
offering a variety of 
creative strategies to meet 
any backup or data 
transfer requirement. 


by Edward Mendelson 

Nothing is certain but death, taxes, and lost 
flies. But while death permanently removes 
you from the earth and taxes part you from your 
money forever, lost files can be recovered — if 
you've been backing them up. 

With backups, irreplaceable data can sur- 
vive disasters like corrupted hard drive files, 
crashed disks, stolen computers, even fire and 
flood. If you lead a charmed life and disasters 
never happen to you or your data, you will still 
find backups useful for preserving older ver- 
sions of crucial files. 

You can also use backups as temporary stor- 
age for your files when updating your hard disk 
from an older version of DOS. or you can use 
them simply as a way of transferring a group of 
files between two computers. If a file is larger 
than a single floppy disk, a backup is almost al- 
ways the most efficient way to move it from one 
computer to another — unless you’re willing to 
tie up the phone lines for a few hours. 

Most users in corporate and private offices 
use backup software to transfer files from hard 
disks of moderate size — up to 40MB — to flop- 
py disks. When your data expands beyond 
40MB, it's time to consider a tape drive so you 
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won't have to spend a whole afternoon 
feeding floppies to an insatiable backup 
program. 

But even in the age of 600MB hard 
disks and gigabyte tape drives, programs 
that primarily back up to floppy disk drives 
still have their place. Provid^ that they’re 
not limited to backing up to floppy disks 
only, they can be used in a network to let 
each user make a personal set of backups 
on floppy disks; they also can back up the 
user's h^ disk to the hard disk in the serv- 
er, then back up the files backed up to the 
server to a giant tape or WORM (write- 
once, read-mostly) drive. 

EARLY BACKUP 

Backup and restore programs for the PC 
began with the PC-XT in 1983 and with 
the 2.0 version of DOS that IBM released 
to support its new 10MB hard disk. In the- 
ory, DOS’s BACKUP slowly copied files 
horn a hard disk to a series of floppy disks; 
DOS RESTORE then restored the files to 
the hard disk when needed. In practice, 
this sequence of events occurred only if 
you were lucky enough to have backup 
disks that didn’t make the restore program 
choke on a bad byte, as it always seemed to 
do when you needed your backups most. 

Today’s backup programs shuffle data 
from a hard disk to backup disks at breath- 
taking speeds — sometimes too fast for you 
to put a label on the next disk before the 
backup program demands it. The best of 
these programs combine speed and safety. 
A few offer more speed than security but 
generally come with options that let you 
shift the balance to the side of safety. 

Some backup programs make an end 
run around IX)S to take direct control of 
your computer’s hardware for ultrafast 
transfers via the normally sluggish floppy 
disk controller. Some programs, for the 
sake of speed and data compression, delib- 
erately create backup disks that only the 
backup program can read afterward . If you 
ask DOS to give you the directory of one of 
those disks, DOS will think the disk is un- 
formatted or defective. When you want to 
restore files from these backups, you’ll 
need a copy of the original backup pro- 
gram. 

Some backup programs do use DOS- 
readable disks, but they save time by stor- 
ing as many as a few hundred files from 
your hard disk in a single file on the floppy 
disk. This saves time that would otherwise 
be spent updating the directory and file al- 
location t^le on the floppy. It also saves 
space, because a 10-byte file doesn’t have 


SOFTWARE 

BACKUP 


to fill the minimum IK that DOS normally 
requires for each file on a floppy disk. 

The only potential danger in this system 
(as with the programs that create files that 
DOS cannot read) is that you caimot recov- 
er the files without a copy of the original 
backup program. And if you need to re- 
store files because your computer was sto- 
len, it’s quite possible that the thief walked 


Today’s backup 
programs shuffle data 
at breathtaking 
speeds— sometimes 
too fast for you to put a 
label on the next disk. 


off with your copy of the backup program, 
as well. You may be able to order a copy of 
the backup software for tomorrow, but 
what if you need the data today? 

DATA COMPRESSION 

With the majority of these programs, the 
data stored in their monster files looks like 
Ihe data in the original files, so you might 
at least be able to use a file viewer or text 
editor to extract simple ASCII data from 
the backups. But if the backup program 
uses data-compression techniques (usually 
optional) in creating IX)S-ieadable disks, 
as do Back-lt, COREfast, and Perfect 
Backup, your data may be unrecognizable. 
However, if you’re willing to accept the 
minuscule risks involved, these programs 
can save you a lot of valuable time and 
disks. 

Several programs (including those of 
the ultrafast-transfer variety) subscribe to 
the “if it has a drive letter, back up to it’’ 
philosophy: they create DOS-readable 
backup files on any “DOS device.” This 
means that anything in your system that 
has a drive letter allows access to 
DOS — hard disks, network servers, re- 
movable cartridge disks, any flavor of in- 
ternal or external floppy disk drive, and 
some tape drives. (Tape drives that don’t 
use drive letters can be accessed only 
through their own dedicated software, not 


by DOS or by third-party backup pro- 
grams.) About the only drive these pro- 
grams can’t back up to is a CD-ROM. 

If you’re obsess^ with safety, you may 
want to consider one of the slower backup 
programs that reproduces the directory 
structure of your hard disk on your flop- 
pies. If you have a file on your hard disk 
named \DEEP\DEEPER\DEEPEST\ 
BIGFILE.TXT, the backup program will 
create all of the necessary subdirectories 
on the floppy before copying the file itself 
into the lowest directory. If disaster 
strikes, you might very well wind up 
spending a few tedious hours using the 
DOS COPY command to restore your files 
to a hard disk, but at least you’ll get them 
back. And if you need files that the backup 
program divided over two or more floppy 
disks, you may have to check the E>OS 
manual for the syntax of the little-used 
function of COPY that lets you combine 
two or mote files into one. 

LOTS MORE THAN SPEED 

If you believe everything you read in ad- 
vertisements, you may suppose that back- 
up speed is all that counts in a backup pro- 
gram. While speed is important, 
convenience counts, too. If you have a 
well-made hard disk, it may not fail for 
years. Meanwhile, you will probably use 
your backups to restore early versions of a 
report that you rewrote badly or of a 
spreadsheet that you mined by entering the 
sales figures for widgets when you meant 
to enter the figures for gizmos. 

With too many backup programs, you 
have to waste half an hour feeding every 
one of your backup disks into the drive un- 
til the program finds GIZMO. WK I and re- 
stores it to the hard disk. Some programs 
make you insert the first or last disk of a 
backup set in the drive so that they can read 
a catalog; only then do they tell you which 
disk has the file you want. Many programs 
keep a log of the hard disk with a list of 
backed-up files and the numbers of the 
disks that have them — but then don’t give 
you a way of reading the log. 

With a few programs, you’ll have to 
find your way to an unintuitive menu 
where you type in the name of the file you 
want and then go through a few mote steps 
before finding out which disk to use. Only 
one program. Intelligent Backup, does 
what every program should do. You sim- 
ply enter the name of the file you want as a 
command-line parameter when you run 
the program, and it instantly tells you 
which disk to insert into the drive. 
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TWO BACKUP FLAVORS 

Backups come in two basic flavors — im- 
age backups and file-by-file backups. Im- 
age backups reproduce every byte on a 
hard disk to the backup disks in exactly the 
same order. When you restore an image 
backup to a new hard disk, every byte of 
data ends up in exactly the same place as it 
was on the original disk. The trouble with 
this is that some of those places on the new 
disk may be defective sectors that IX)S has 
cordoned off, and if your data ends up 
there, you have no way of using it. If part 
of a program lands on one of those bad sec- 
tors, it won’t run. Out of the programs we 
reviewed, only COREfasi offers an option 
to make an image backup. It’s an option 
you should never choose. 

Every other program offers only file- 
by-flle backups: the flies on your hard disk 
are copied as files to the backup disks. 
When you restore to another hard disk, all 
of the files will be intact, but they won’t be 
in exactly the same place as they were on 
the original hard disk. 

START WITH FULL BACKUP 

When performing file-by-file backups, 
you generally start with a “full backup” of 
every file on the disk, and then you make 
faster and smaller “incremental backups” 
of every file that you’ve modified or added 
to your disk since the preceding backup. 
Periodically, you will start again with an- 
other full backup and follow it with further 
incremental backups. 

When you need to restore your hard 
disk, you start with the most recent full 
backup and follow it with the incremental 
backup disks. The more recently revised 
copies from the incremental backups will 
overwrite the older copies from the full 
backup, and your disk will be restored to 
the condition it was in when you last per- 
formed a backup. 

The same applies even if you don’t 
need backups of your whole disk because 
your program files are easily restored from 
the original floppy disks. In this case, you 
can tell your backup program to process 
only a limited set of files or directories. 
You will probably begin by backing up ev- 
ery file that fits your specification, then lat- 
er back up every new or modified file. 

How does your backup program know 
which files are new or modified and there- 
fore need to be backed up during an incre- 
mental backup? The answer is the archive 
bit; though invisible to the user, it forms 
part of the directory entry for each file. The 
archive bit is like the flag on a rural mail- 
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box that tells the postman there’s an outgo- 
ing letter inside. On your hard disk, when 
the flag is up (that is, when the archive bit 
is set from 0 to I), it alerts the backup pro- 
gram that a file on the disk needs to be 
transferred during an incremental backup. 
Whenever you create or copy a file to your 
disk, EMUS sets the archive bit as a flag to 
alert a backup program. 


The archive bit is 
like the flag on a 
rural mailbox that 
tells the postman 
there’s an outgoing 
letter inside. 


If you’ve never used a backup program 
on your hard disk, every file will normally 
have the archive bit set. When a backup 
program copies the file, it pushes the flag 
back down; the file won’t be backed up 
during the next incremental backup unless 
you modify it, in which case the flag goes 
back up again. Of course, during a full 
backup every file is backed up, regardless 
of the state of the archive bit. 

If you make ficquent incremental back- 
ups, you can end up with a huge stack of 
disks, each reflecting a different stage in 
the history of your files. This can serve as a 
valuable audit trail, but it tends to get un- 
wieldy. You can always replace the whole 
stack of disks with a new ^11 backup, but 
some programs let you perform a differen- 
tial backup. During a differential backup, 
every file that was created or modified 
since the date of your last full backup is 
backed up in a single set. 

Even when a backup program doesn't 
explicitly offer this option, you can often 
accomplish something similar by using an 
option that lets you back up modified files 
without lowering the archive flag. This ef- 
fectively turns every incremental backup 
into a differential backup and lets you 
maintain only one supplementary set of 
disks to add to the most recent full backup. 

Some backup programs — Back-lt, In- 
telligent Backup, and TakeTwo Man- 


ager — manage your backup schedule for 
you. They ask you to set aside a “pool” of 
backup floppy disks, and then, after 
you’ve made a differential backup or two, 
they recycle the older differential disks so 
that you always have a full current set. 
With other programs, you should consider 
reusing your backups in cycles. You 
should make a full backup of your disk 
once a week, until you have tluee com- 
plete sets. On the fourth week, overwrite 
the oldest set of disks with a new full back- 
up. Even if something goes wrong while 
you are making the newest set, you will 
still have two earlier sets that you can use 
for recovery. 

HANDUNG SPECIAL RLES 

The archive bit is only one of the flags that 
DOS uses to identify special types of files. 
Others include the bits that identify files as 
hidden (which means they will not appear 
when you type DIR), read-ordy (which 
means that DOS will not delete them or al- 
low them to be modified), os system (iden- 
tified by a flag that normally identifies the 
two hidden, read-only files that must be at 
the very start of a given disk in order to 
boot from it). 

Backup programs handle these special 
files in different ways. Most let you decide 
what you want to do with them. Normally, 
hidden and read-only files will be backed 
up. Some programs create hidden files be- 
cause they are crucial to the program’s op- 
eration and the programmer fears that you 
may accidentally delete them if they 
weren’t hidden; you may also hide files 
yourself as a rudimentary form of security. 
Read-only files are often those that the pro- 
gram needs to mn or that you want to pro- 
tect from modification (except under spe- 
cial circumstances). Most programs will 
prompt you before overwriting read-only 
files during a restore, just in case your hard 
disk now has a more recent version than 
the one on the floppy disks. 

System files are a very different kettle 
of bits. They come in two varieties, one 
benevolent and one malignant. Neither 
should be backed up. If your backup soft- 
ware gives you the option to ignore system 
files, use it. 

The benevolent variety includes the two 
hidden, read-only system files without 
which no disk can boot. In IBM’s versions 
of DOS these are called IBMBIO.CX)M 
and IBMDOS.COM; in Microsoft’s ver- 
sion, lO.SYS and MSDOS.SYS; some 
third-party DOS vendors use different 
names. These files must be at the very start 
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of your hard disk and must be the first two 
fdes in the root directory. If your backup 
program were to back up and restore these 
files, it is likely that they would wind up in 
the wrong place (leaving you with a non- 
bootable hard disk). It could also cause 
you to reinstall an older version of DOS ac- 
cidentally on the disk after carefully in- 
stalling a new one. Some backup programs 
that normally back up system files ate 
smart enough to make an exception for 
these special files. 

Other benevolent system files include 
files used by undelete programs to store the 
exact locations of your files for later recov- 
ery. If you restore such a file to another 
hard disk, its data will be invalid and even 
dangerous in the new location. 

Malevolent system files ate the ones de- 
posited on your disk by copy-protected 
software. If you back these up and then re- 
store them, they'll end up at a point on the 
disk different from the one where they be- 
gan. If the software doesn't find these files 
in exactly the place it expects them, it will 
accuse you of using an illegal copy and 
won't tun. 

Copy-protected software discourages 
backups and endangers your data. If you 
can't exterminate this kind of binary ver- 
min because you need to use the program, 
then before backing up and restoring your 
hard disk, uninstall the copy-protected 
software according to the vendor's instruc- 
tions, then reinstall it after restoring your 
other files. 

HFTEEN PROGRAMS TESTED 

PC Labs tested 15 backup programs rang- 
ing in price from $59 to $ 1 89. We included 
only programs that were capable of split- 
ting large files over two or more floppy 
disks and of backing up more than one di- 
rectory at a time. If you are certain you 
don't need these capabilities, or if you 
don't need the faster speed that many of 
these programs give you, you can get 
along with careful use of DOS's XCOPY 
command (see the sidebar “Doing It with 
DOS's Own BACKUP and XCOPY "), 
John Dickinson's PC Magazine utility 
BAC.COM (available on PC MagNet), 
Tall Tree Systems’ JelDrive, or any of a 
dozen free and shareware utilities available 
on any BBS. 

We timed the performances of each 
program in backing up and restoring. We 
timed their performances in backing up to 
unformatted disks (forcing the programs to 
format disks while backing up), and we 
then timed their performances in backing 
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up to disks they had formatted themselves 
(in some cases with their own proprietary 
formats) during an earlier backup. A few 
years ago, programs that used proprietary 
formatting had a large speed advantage 
over those that used DOS-compatible for- 
mats. Now that advantage has evaporated. 
For instance, Fasiback Plus, which uses 
DOS-compatible formatting, is generally 
as fast as or faster than the speediest pro- 
grams that format disks in ways DOS can’t 
read. 

The tests included measuring the time it 
took to swap floppy disks in and out of the 
single 1 .2MB drive in the AT used for the 
tests. If you have two matching floppy 
drives (not only of the same size but also of 
the same capacity), almost all of these pro- 
grams let you save time by insetting a disk 
in one drive while the program backs up to 
the other. When the software is finished 
writing to one disk, it immediately switch- 
es to the other. 

Almost all these programs have means 
of verifying that a b^kup was either writ- 
ten correctly or corresponds exactly to the 
original data. But verification can double 
the time required by a backup, and you 
may be tempted to do without it, (Point- 
and-Shoot PC-FullBak, for instance, 
which scored i'/z minutes on PC Labs’ 
Backup to Preformatted Disks benchmark 
test, took slighdy over 7‘/2 minutes to do 
the same test with verify on.) We tested 
these programs for their ability to get it 
right the first time by detecting and correct- 
ing for user error and defective disks. 

In one test, we tried to reuse a floppy 
disk that had been used earlier in the same 
backup. Almost all of the programs either 
refused to use the disk from the same back- 
up set or had an option to warn you if you 
tried to use such a disk. (DOS’s BACKUP 
doesn’t have any checking feature and will 
cheerfully overwrite the same disk if you 
leave it in the drive.) 

In another test, we fed in a damaged 
disk to see if the programs would notice 
that something was wrong. The programs 
differed dramatically in their ability to deal 
with this problem. Some, Bakup among 
them, skillfully blocked out the defective 
area of the disk and used the area that was 
undamaged. Some rejected the disk, asked 
for another, and successfully resumed the 
backup. Some, like Back-It, recognized 
that a disk was bad but made us start the 
whole backup over from the beginning. 
Some locked up the computer — which at 


least served as a warning that something 
was seriously wrong. The worst perfor- 
mance in this test was by programs that 
wrote to the disk as if nothing at all were 
amiss and only repotted that a file was un- 
readable when we tried to restore it. 

Somewhere among these 15 programs 
is the one that combines the safety and con- 
venience features that best fit your needs. 
If you don’t regularly use backup soft- 
ware — or backup hardware like a tape 
drive or removable hard disks — ^your d^ 
is in constant danger. You ne^ one of 
these programs now. 


BackEZ 

This well-named package stands out as 
one of the easiest of all backup programs to 
use. It isn’t the fastest or the most power- 
ful, but if you want a straightforward pro- 
gram that gets the job done with a maxi- 
mum of clarity and a minimum of fuss, 
EZ-Logic’s $99 BackEZ is one to look at 
seriously. Its logical structure and copious 
help screens let you throw away the man- 
ual. And its informative and well-designed 
screens are among the few that can hold 
your interest during the long tedium of a 
backup session. 

Since BackEZ reproduces the directory 
strucnrre of your hid disk on its backup 
disks, you can use the DOS COPY com- 
mand to restore any files small enough to 
fit on a single floppy disk if you manage to 
lose your copy of BackEZ itself. A clear 
tree diagram lets you choose files to in- 
clude or exclude from a backup, and one 
keystroke saves your choices to a configu- 
ration file. One minor inconvenience in the 
tree diagram is that the cursor doesn't auto- 
matically move down to the next line 
whenever you mark a file. Another is that 
you have to remember the names of your 
configuration files because the program 
won’t display them on a menu. But one 
thoughtful touch is that you don't have to 
work your way back to the top menu to be- 
gin a backup when you've made your 
choices. 

It’s difficult to make mistakes with 
BackEZ. Unlike the many programs that 
msh ahead without asking questions as 
soon as you hit a key, BackEZ usually 
waits until you press Enter after choosing 
any option. When it finds data on a backup 
disk, it politely asks whether you want to 
delete it or whether you want to add the 
new backups to the data already on the 
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CALCULATE 


CARRY WIZARD POWER IN YOUR POCKET 
SLIDE IN A SOFTWARE CARD. OR PLUG INTO YOUR PC 
TAKE CONTROL OF TOMORROW TODAY 


The Wizard from Sharp lets you travel light and take all your personal and business data with you. 

The Wizard plans, organizes, reminds, informs, advises, calculates. An optional Organizer Link keeps you in 
two-way communication with IBM -PC compatible or Macintosh computers. Optional Software Cards adapt 
it for specialized jobs without specialized training. 

Discover the competitive edge for the Information Age. Call 1-800-BE-SHARR 
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BackEZ's 
informative screen 
tells you everything 
about your 
backups — 
including any bad 
news about 
damaged disks or 
shaky files. While a 
backup is being 
performed, an 
indicator gradually 
shows the extent to 
which the current 
disk has been filled. 


disk. All backup data is stored on floppy 
disks in subdirectories of a directory 
whose name includes the number of the 
backup (in a sequence starting either from 
the first backup you made with BackEZ or 
from any arbitrary number you choose) 
and the number of the disk within the back- 


m FACT FILE 


BackEZ, Version 4.0 
EZ-LogiC.315S.EI 
Monte, Los Ail 06 .CA 
94022; (BOO) 635.6442. 
(800) 544.4353 (in 
C»t.), (415)949.2834. 
Del Price; $99 


Requlree:384KF)AM. 
nerd disk, (X)S 2.0 or 
later. 



In Short: 8ack£Z has lucid menus, a logical 
stnjcture, and reasonable speed. It reproduces 
the DOS directory structure on the backup disks 
lor easy restores. 
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up set. This means you can simply use 
DOS’s DIR command to sort out the se- 
quence of your backup disks. 

BackEZ keeps a log file on the hard disk 
only. The program doesn’t use the log for 
anything, but you can scan with a file 
browser or text editor to fmd the backup 



A For the past 6 years, PC Mag- 
1 azine has diligently reported 
whether each application software 
package we reviewed was copy 
protected or not. Five years ago, 3 
years ago, even 2 years ago, copy- 
protected software was still widely 
marketed, causing headaches and 
frustration wherever it went. Now, 
however, the overwhelming 
majority of software packages 
(including one of the most 
notorious offenders, Lotus 1-2-3) 
are no longer copy protected. 
Therefore, we will mention copy 
protection only when a program has 
it. If the Fact File’s “In Short’’ 
section says nothing about copy 
protection, then the program is free 
of it. 


number and disk number that contain any 
files you need. When you restore a file, 
you can either have the program search the 
backup disks until it fmds it, or you can in- 
sert the disk that you located in the log file. 
It’s a roundabout method but easier than 
most. 

Among the many options on the config- 
uration screen is one that lets you specify a 
disk-formatting program for BackEZ to 
use instead of its rather slow built-in for- 
matter. Other options let you decide 
whether the program should prompt you 
before overwriting files on a restore and 
whether it should bother to prompt you to 
insert a floppy disk on the backup. Tlie lat- 
ter option lets you ran the program entirely 
from a batch file without having to answer 
prompts if the data you want to back up 
will fit on the disk to which you direct the 
backup. And BackEZ will back up to any 
DOS device — anything that uses a letter 
for its name, including network servers. 
One thing BackEZ won’t let you specify is 
whether or not to back up hidden, system, 
and read-only files. It backs up and re- 
stores everything, except for DOS system 
files. 

The benchmark tests seem to indicate 
that BackEZ doesn’t break any speed rec- 
ords, but the raw figures don’t reveal that 
BackEZ is the fastest of the programs that 
reproduce the hard disk’s £)OS directory 
structure on the backup disks. This is an 
important point to consider if you want 
backups that can be restored with standard 
1X)S commands. But if you want speed, 
start with formatted disks, because 
BackEZ makes you dram your fingers im- 
patiently while it formats disks for you. 


Back-It 

You may want to cover your eyes when 
Back-lt's garish menu explodes across 
your screen. Everywhere you look there 
are brightly colored options, with flashing 
lights and urgent messages popping up all 
over the place. It’s almost enough to make 
you give up that expensive VGA color for 
the quieter look of monochrome. 

Hyperactive as Gazelle Systems’ 
$129.95 backup package appears, it gets 
the job done safely and quickly. So while 
the screen never calms down, you can feel 
calm because your data is resting safe and 
sound on its backup disks. And you don’t 
even have to write a label on the disks be- 
cause Gazelle gives you two large sheets of 
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Fastback Plus 
Fastback— a program that 
backs up your hard disk— li 
fast, and it is reitabk- Now 
Fifth Generation has im- 
proved it. The company fixed 
the manuals and then put m 
help files that make the man- 
uals nearly superfluous Then 
it added data compression to 
save disk space and a utility 
that estimates how many flop- 
py disks and how long the 
will take. 

With this program, we’ve 
copied 38 megabytes of data 
from one machine to another 
in 28 minutes (which included 
formatting the disks). Fast- 
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Fastback Phis 2.01 : No More Backup Excuses 


BY EDWARD MbNDhl.St) N 
Tbc best backup program is the 
line that gives you tlK lewest ex- 
cuses not to use it Filth Gencm- 
lion Systems- Sm f asihack 
Plus. VersKin 2.01. pulls out 
the rug Inmi under almosi every 
aniihackup cwusc you can 

imagine 

Do yiMir backups lake 
much lime * PuMhati. Plus 
back up lOMB of a real 
hard disk to a single 
drive in 4 minute^ 

yoo^l 


in ihc prograi^ 
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Fastback Plus gets 
more backing than any 
other backup program. From 
reviewers, users and corporate 
MIS. In &c^ it’s now the stan- 
dard by which all other backups 
are jucked. 

Fastback’s incredible spieed, 
ease of use and proven rdi- 
aMity make backing up a 
regular routine. This assures 
users of having data protec- 
tion at all times. PC Magazine 
said it perfectly; There are, 

“No More Backup Excusesr 
Isn’t it time you gave your 
i data the protection it derives? 

With the best backup the 
K S'.' industry has to offer? 
li Fastbach Plus. 

11200 Industripkx Blvd. 

^on Rouge, 70^ 

(800) 873-4384, (^) 291-7221 

Users of versions prior to Fastback Plus V2.0 can call (504) 291-7681 for upgrade information. Fifth 
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BACKUP SOFTWARE: SUMMARY OF FEATURES 


(Products listed in ascending price order) 



BakupWlz 

PC Tools Deluxe 

BackEZ 

Backpak 

COREfast 

QuIkSave 

FORMAT OF BACKUP DISKS 

$59.00 

$79.00 

$99.00 

$99.00 

$99.00 

$99.00 

DOS format 

• 

• 

• 

• 

• 

O 

Proprietary format 

TARGET DEVICE SUPPORT 

O 

• 

O 

O 

• 

• 

360K floppy disk drive 

• 

• 

• 

• 

• 

• 

720K floppy disk drive 

• 

• 

• 

• 

• 

• 

1.2MB floppy disk drive 

• 

• 

• 

• 

• 

• 

1 .44MB floppy disk drive 

• 

• 

• 

• 

• 

• 

Any DOS device with a drive letter 
BACKUP TYPES 

o 

• 

• 

o 

• 

o 

Full backup 

• 

• 

• 

• 

• 

• 

Backs up files with archive bit set 

• 

• 

• 

• 

• 

• 

Backs up by directory 

• 

• 

• 

• 

• 

• 

Backs up by wildcard or filename 

• 

• 

• 

o 

• 

• 

Backs up files after specified date 
Backs up files after specified 

• 

• 

• 

o 

• 

• 

number of days 

o 

O 

o 

o 

• 

o 

Backs up files within date range 
RESTORE FEATURES 

o 

• 

o 

o 

• 

o 

Catalog on hard disk lists disk 
numbers 

o 

o 

• 

o 

O 

• 

Program searches full catalog for 
filename 

o 

o 

o 

o 

o 

• 

Allows restoring backups using 
XCOPY.COM 

o 

o 

• 

• 

o 

o 

Can restore to a different directory 

o 

• 

• 

o 

• 

o 

Can restore to a different drive 

• 

• 

• 

o 

• 

0 

Prompts before overwriting files 
SOFTWARE FEATURES 

• 

• 

• 

• 

• 

• 

Runs from batch file 

o 

o 

• 

• 

• 

o 

Provides on*line help 

o 

• 

• 

o 

• 

• 

Memory«resident scheduler starts 
backup 

o 

0 

o 

o 

• 

o 

Saves user's configuration 
(backup options and 
includ^exciude lists) 

o 

• 

• 

o 

• 

• 

Saves multiple configurations 

o 

• 

• 

o 

• 

• 

Saves macro-type command files 

o 

• 

o 

o 

o 

o 

Optionally leaves archive bit 
unchanged 

o 

• 

• 

o 

• 

o 

Has "verify backup" option 

• 

• 

• 

• 

• 

• 

Estimates number of disks 

o 

• 

• 

• 

• 

o 

Uses data compression 

o 

• 

o 

o 

• 

o 

Can resume interrupted backup 

o 

o 

o 

o 

o 

o 

Formats floppy disks as needed 

• 

• 

• 

• 

• 

• 

Recycles "pooled" backup disks 

o 

0 

o 

o 

o 

o 

Other major utilities included 

None 

Disk utilities, 
desktop 
utilities, cache, 
file manager 

None 

None 

RIe manager 

None 


Q—Edllor's Choice •— Yes O—No 
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PoInt'and'Shoot 

TakeTwo 

Mace Utilities 
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Perfect 
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Backup 

Bakup 
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$159.95 

$179.00 

$189.00 
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o 

None 

None 

None 

File manager, 
undelete 

Disk utilities, 
cache, undelete 

File manager 

None 

None 

None 
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You can change 
the default colots 
on Back-lt's 
blinding screen if 
these colors are 
loo much for you. 
K's worth watching 
the screen, though, 
because Back-ft 
tells you every 
detail of its 
progress and 
reminds you which 
keys to press for 
more information. 


numbered labels with the package. 

Back-ll is one of the fastest among the 
packages tested by PC Labs. Although 
some others outperform it when starting 
with unformatted disks, Back-ll moves in 
the same league with the best when you 
feed it disks formatted by DOS or by its 
own format routines. Back-It creates IJOS- 
formatted disks and can be told to format 
360K disks for 720K in a 1.2MB drive. 
Gazelle Systems says it finds this option 
reliable, but you may want to hesitate be- 
fore pushing any floppy disk beyond its 
rated capacity . 

Although a command-line syntax for 
Back-ll is buried deep in the manual, 
you'll probably want to begin by using its 
Lotus-style menus. You can specify al- 
most anything: which of three levels of 
backup verification to use, whether or not 
to reset the archive bit after a backup, 
whether to back up modified files or ^1 


FACT FILE 


Bacfr*ff. VefSfon 3,1 
Gazelle Systems, 42 N. 

Univefsity Ave.. <<10. 

Provo. UT 84601; (800) 

233-0383. (801)377- 
1288. 

Ust Price: SI 29.96 
Requires: 348K RAM. 

DOS 2.0 or later. 

In Short: Very fast backups and restores from an 
over-excited-kX)king menu. Although Back-tt is a 
higNy powerful program, it lacks some of the fine- 
tuning optiorts that you can fir)d in other 
packages. 
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files, whether to overwrite data on flop- 
pies, whether to use a date range to deter- 
mine which files to back up. You can save 
and load a configuration at any time. Some 
configuration files come with the disk, but 
the filenames on the disk don't always 
match the ones repotted in the manual . 

Back-ll' s cornucopia of options doesn't 
include all the choices that you may need. 
Although you can back up modified files 
only, you can't explicitly link an incre- 
mental backup to the last full backup, and 
you have to start each new backup on a 
new disk. And there's no option for a ‘ 'dif- 
ferential" backup that backs up every file 
altered since the last full backup. 

The program refuses to back up the 
1X)S system files in the boot directory of 
your hard disk. On the other hand, it will 
back up any other system files on your 
disk, and there is no option to prevent this. 
The manual warns against using Back-li 
with copy-protected programs that expect 
to fmd such files at a specific location on 
the disk and refuse to load if they don't. 

When Back-ll fmishes backing up, it 
leaves a log file on your hard disk but 
doesn't use the log for anything afterward. 
You can scan the log with a file viewer to 
fmd out which disk has the file you want to 
restore, or you can use the List function on 
Back-ll's menu to read (slowly) the con- 
tents of any backup disk that you think 
may have the file you want to restore. 

The overactive menus make restores of 
single files or directories a bit cumber- 
some. When you select the Specify or Di- 
rectory option after choosing Restore, a 
pop-up message tells you that these op- 
tions are available only when you are in the 


restore process — and you thought you al- 
ready were. In fact, you have to choose 
Restore again, and now you can select files 
or directories before choosing Restore a 
third time in order to start the ball rolling. 

This confusing structure nuikes it a bit 
too easy to start restoring everything from 
the floppy disk when you want only one 
file. This mistake can te dangerous if you 
have Back-ll set to overwrite files on the 
target without prompting and you don’t 
want the newer files on the hard disk to be 
replaced with the older ones on the backup 
floppy. 

If you give Back-It a wildcard file 
specification like LETTER.* when you re- 
store, the program prompts you to insert 
each backup floppy disk in sequence. 
Then it slowly scans the files on the disks 
and prompts you whenever it finds a file 
that matches the specification. 

Back-It backs up and restores to any- 
thing with a drive letter and can use up to 
four floppy disk drives at the same time. 
Giant partitions created by DOS 4.0 won’t 
faze it. It handles most errors gracefully, 
but if it encounters a disk with a bad first 
track it abandons the whole backup and 
makes you start over from the beginning. I 
found that if you open the drive door just a 
split second too soon when changing flop- 
pies, Back-It will think the first track is bad 
and will make you pay for your mistake by 
repeating the whole backup from the be- 
ginning. 


Backpak 

Backpak. an almost minimalist backup 
program with few options and a laconic 
style of menus and messages, is built on a 
design philosophy that is either just what 
you always wanted or just what you al- 
ways dreaded. 

The notion behind California Software 
Products' $99 package is this: the best set 
of backup dislu is a set that exactly corre- 
sponds to the current contents of your hard 
disk and doesn’t waste floppies on older 
versions of your files. When you choose 
Backpak's Incremental Backup option, it 
uses the same disks that you used for the 
last full backup and overwrites the earlier 
backed-up copies of your files with copies 
of any new versions. Consequently, after 
an incremental backup, you can't use the 
earlier full backup to restore previous ver- 
sions of your files. 

But Backpak goes further than this in its 
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Backpak's 
selection screen 
tells you how much 
of a floppy disk 
each directory will 
require when 
backing up. One 
window shows the 
command-line 
switches that will 
produce the same 
results as the 
selection being 
made in the menu. 


passion for backups that miiior the hard 
disk. If you’ve deleted any files from your 
hard disk between the time of the full back- 
up and the incremental backup, Backpak 
wipes those same files from the backup 
disks when you perform the increment^ 
backup. And when Backpak deletes a file, 
the file doesn’t answer back. Although 
Backpak reproduces the DOS directory 
structure of your hard disk on the backup 
floppy disks, no trace of a deleted file re- 
mains on a backup disk, so you can’t re- 
cover it even with an undelete utility. 

If you never delete a file by mistake, 
and if you never need to recover an earlier 
version of a file, BdCil;paA:’s philosophy has 
real advantages. You don’t have to work 
your way through a stack of incremental 
backups to find the one that has the file you 
need — it’s always part of the main set of 
backup disks. And even if you do need a 



Backpak, 

Version 2. 107 
California Software 
Products Inc.. 525 N. 

Cabrilk) Park Dr., Santa 
Ana. CA 92701; (714) 

973-0440. 

Ust Price: $99 
Requires; 256K RAM. 
hard disk. DOS 2.0 or later. 

In Short: Backpak's insistence on deleting files 
from backup disks after you delete them from 
your hard disk makes this a program to use only 
in speciaJ arcumstances. Limited options and 
slow speed further restnci its appeal 
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deleted or earlier file from your backups, 
you may be lucky enough to recover it be- 
fore an incremental backup makes the ear- 
lier version disappear. The whole system 
would make mote sense if you could use it 
to reproduce the contents of one hard disk 
on another, but Backpak only works with 
floppy disks — and works more slowly 
than much of its competition. 

Backpak's minimalist approach is re- 
flected in the limited number of options ac- 
cessible from its pull-down menus. The 
backup menu lets you select only the 
whole disk or a group of directories; more- 
over, you can’t exclude individual files un- 
less you exclude the whole directory. If 
you want to make a standard list of directo- 
ries to back up, you’ll have to type out all 
their names in a text editor. The restore 
menu lets you type in the filenames of indi- 
vidual files but doesn’t give you a file list 
to choose from. The options menu lets you 
choose whether to include newly created 
directories in an incremental backup, 
whether to format all backup disks without 
prompting, and whether to copy all files or 
only modified files when restoring to the 
harddisk. 

When you make selections from Back- 
pak's menus, you aren’t giving instmc- 
tions directly to the backup program. In- 
stead, the menu program merely feeds 
command-line parameters to separate pro- 
grams that perform backups, restores, and 
optional disk verifications. Once you’re 
familiar with the parameters (which can be 
displayed on the menu screen), you can 
skip the menus entirely . 

If you use the menus, you’ll be armoyed 
to find that the menu program and the com- 


mand-line programs don’t communicate 
very well with each other. The command- 
line programs keep beeping at you with 
prompts to insert disks that you had al- 
ready inserted when prompted by the 
menu program. The command-line pro- 
grams also don’t communicate very well 
with you. The screen displays mystifying 
messages like “Note actual clusters = 
21 12 (change = 6).’’ The manual doesn’t 
explain these, and you are apparently not 
expected to do anything about them. At the 
end of the backup, you’re prompted to re- 
insert the first disk so that the program can 
store the files it uses when restoring or in- 
crementing. 

One or two minor inconveniences are 
worth noting. You can’t simply break 
open a box of disks and start backing up. 
The first disk must always be formatted 
first — even if you’ve set the program’s op- 
tions so that it reformats the disk before it 
starts copying files. The flip side of this is 
that Backpak reads that formatted disk in 
order to determine its size, so you don’t 
have to tell the program which size drives 
you use. 

Finally, although Backpak will back up 
hidden files (it skips over system files), it 
won’t restore them. Instead, it warns you 
rather obscurely of “possible usage for 
software protection”. It’s up to you to fig- 
ure out how to get those hidden files back 
on your hard disk if you want them. 


Bakup 

Second Ring Publishers’ $179 Bakup is 
the backup program for people who like 
challenges. Almost everting about the 
program is challenging — menus that don’t 
work the way you expect them to, a dan- 
gerous quirk that can convince you that 
you no longer have any backups when you 
really do, the requirement that all backup 
disks be formatted in advance, the chal- 
lenge to fill plenty of free time while the 
program lumbers through one of the slow- 
est backups this side of DOS’s BACKUP, 
and more. 

At least the program gives you ways of 
overcoming some of these challenges. A 
supplement in the back of the manual lets 
you know that if you run out of formatted 
disks, you can press Esc to slip temporarily 
into DOS and format a disk whenever 
Bakup is not actually backing up. But you 
may be more bothered by everything the 
program doesn’t give you. 
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Wfe keep telling people 
this is a laser printer. 



The new $995 HP DeskJet PLUS Printer. 


But they keep looking 
at the evidence. 







You won’t believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisR black let- 
tering. Clean, sharp graphics. 
And whisper- quiet operation. 
But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a 24- wire printer. 


For just $995, you get 300 
dpi in a trim 15-pound pack- 
age that’s twice as fast as 
the original. What’s more, 
it has built-in landscape and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 20,000-hour MTBF 


assures a long, happy life. 

So call 1-800-752-0900, Ext. 
276J for the name of your 
nearest authorized HP dealer. 
Then judge the HP DeskJet 
PLUS printer for yourself. 

WKSl HEWLETT 

WXM PACKARD 


Doruments nvaKHl using WordPerfect 6i) and Harvard Graphics M^ware. 01989 Hewlett -Packard Company PE12912 
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BEYOND FLOPPY DISKS: A Look at Backup Alternatives 


by Catherine D. Miller 
For data you just can't afford to lose, 
regular backup is a must. And for most 
users who back up their personal files, 
backing up to floppy disks is both the 
fastest and the easiest method, a fact 
demonstrated by the 15 backup soft- 
ware packages we tested. 

If you need to back up larger 
amounts of data on a regular basis, 
however, other types of media can be a 
belter solution. "The lime you spend 
feeding your computer floppy disks 
ends up being mote significant than the 
number of megabytes per minute the 
backup program can transfer to floppy 
disks — not to mention the burden of 
managing the large number of floppy 
disks necessary to store all that data. 
Media with larger storage capacities 
don't require constant supervision, so 
backups can take place when you're not 
working at your computer. 

An alternative to floppy disk back- 
ups is any application that requires you 
to keep an accurate record of all your 
transactions — not just the end results. If 
you use floppy disks for backing up 
these records, you will have to keep 
track of them all. And even with the so- 
phisticated compression techniques of a 
backup program, 1.2MB or 1.44MB 
floppy disks will pile up faster than me- 
dia with 40MB and 60MB capacities. 

UNATTENDED TAPE BACKUP 

Tape is probably the most commonly 
used of the many forms of unattended 
backup. While many tape formats 


abound that support 1 50MB and more, 
the DC2000 minicartridge technology 
remains the most popular for individual 
backup. 

The DC2000 systems following the 
Quarter-Inch Compatibility Commit- 
tee's QIC-40 (40MB capacity) and 
QIC-80 (80MB) standards run off the 
floppy disk controller. As a result, they 
can be used with backup programs that 
can back up to any DOS device. (Other 
DC2000 tape systems adhere to the 
QIC- 100 (100MB) standard and re- 
quire their own controller boards. ) 

A single 80MB tape can store the 
same amount of information as 67 
1.2MB or 56 1. 44MB floppy disks, 
with transfer rates of up to 2MB per 
minute. The transfer rate is limited by 
the speed of the floppy disk controller, 
so faster disk controllers will give better 
transfer rates. Archive Corp. offers 
tape drives in both the QlC-40 and 
QiC-80 formats; its ArchiveXL Series 
40 ($499) handles 40MB, while the Ar- 
chiveXL Series 80 ($699) handles 
80MB. 

Each tape drive manufacturer sup- 
plies iLs own backup software design^ 
to work with the tape drive's specific 
capabilities. Since tape drives can be 
programmed to perform the backup 
chore at user-specified times, the likeli- 
hood that backup will be performed is 
increased. No need to stop everything 
in the middle of the day to back up your 
system; in fact, you don't have to re- 
member to back up at all. And tape is a 


more durable medium than floppy 
disks. 

A unique approach to tape backup is 
provided by a combination hardware 
and software system from Digital Stor- 
age Systems called PcARC. A buffer 
card with 224K RAM and a 680(X)-se- 
ries processor temporarily stores files as 
they are accessed, then writes the data 
to a QlC-02 format (using DC600 tape 
cartridges) tape drive. The pr(x:es.soron 
the buffer card prevents degradation of 


your PC's performance while writing to 
tape. 

PcARC's software is RAM resi- 
dent, occupying only 8K of memory, 
so the process doesn’t require the user 
to initiate the backup process. And 
since the program is always recording 
your work, if disa.ster should strike you 
will have a record of all your work 
within one transaction of the failure. 
PcARC also features selective and 


With tape there is no 
need to stop 
everything to back 
up your system. 


Y ou can't create or save a list of files or 
directories to include in a backup. The best 
you can do is write a batch file that switch- 
es into each directory with files you want 
to back up. then runs Bakup with some- 
thing like "♦.WKl" as a parameter. You 
can’t exclude specific files from a backup, 
nor can you exclude subdirectories. You 
can't exclude hidden or system files, al- 
though Bakup knows enough not to back 
up the DOS system files in your rixit direc- 
tory, Bakup also won't prompt you before 
overwriting any files that already exist on 
your hard disk — although, if you have 


enough foresight to ask, it lets you choose 
between different versions of the same file 
that you backed up at different times. 

Some of the .security features in Bakup 
can leave you feeling very in.secure at the 
worst possible moment. Imagine for a miv 
ment that your hard disk failed and you had 
to replace it. Fortunately, 10 seconds be- 
fore it failed, you used Bakup to make a 
complete backup of the disk, so you are 
certain that nothing has been lost. So you 
set up and format your new hard disk, in- 
stall Bakup on it. and start the restore pro- 
cess. You know that you don't start from 


the Restore enUy on the menu. Instead, 
you go to the Utilities menu to Recover the 
backup catalog from the last backup flop- 
py. A warning appears on-screen that this 
prtKcss masm't be interrupted because a 
power failure could render Bakup unus- 
able. After checking the weather forecast 
to make sure no thunderstorms are expect- 
ed. you proceed to recover the backup cat- 
alog. 

Now you try to begin the restore pro- 
cess itself — but Bakup startles you with a 
message reporting that you have no files at 
all to restore. At this point you either panic 
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speedy resloration — 18 minutes to read 
back a 60MB tape — of your files to a 
hard disk. At $595 for the buffer card 
and software ($995 with a 60MB tape 
drive and $2,295 with a 150MB tape 
drive). Digital Storage Systems' fail- 
safe methcxl is expensive, but none of 
your valuable time is spent on backup 
procedures. 

QUICKER. MORE COSTLY 
The speediest and most-expensive 
backup media are removable hard disks 
and cartridges like the Plus Passport 
and Bernoulli. Removable media usu- 
ally come in 10- to 40MB disks and car- 
uidges; they can be internal or external. 
Since these are DOS devices, you can 
use just about any of the backup soft- 
ware packages reviewed here. 

If you need to back up very large 
amounts of data, other tape cassette and 
cartridge fonnats requiring their own 
controller cards and software have 
much greater capacities. DC600-style 
cartridges have capacities of up to 
250MB and data transfer rates as high 
as lOMB per minute. DATs (digital au- 
dio tapes) have capacities in the 1 .2-gi- 
gabyte range, and 8mm helical scan 
units bajicd on video recording technol- 
ogy can handle up to 2.2 gigabytes. 
Neither, though, is particularly speedy. 

WORM (write-once, read-mostly) 
devices, based on optical technology, 
provide excellent durability and storage 
capacity (as high as 2.4 gigabytes). 
This type of backup is relatively inex- 
pensive and indestructible. ■ 


Catherine D. Miller is a staff writer at 
PC Magazine. 


or stay sufficiently calm to locale the man- 
ual. Here, after some frantic page flipping, 
you discover that you forgot one crucial 
detail. Bakup expects the volume label on 
the new hard disk to match the volume la- 
bel that it had previously stored on the 
backup floppies. If the two labels don’t 
match, Bakttp doesn’t give you a warning 
message or explanation. It simply doesn’t 
do anything at all. If you don’t remember 
the volume label on your old hard disk, 
you could be in big trouble — unless you 
studied the manual thoroughly enough to 
discover that you can press the minus key 
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Bakup'sspaise- 
looking screen 
won't distract you. 
and its minimal 
information is more 
than adequate. The 
Path window at the 
bottom lets you use 
subdirectories 
seven or eight 
levels deep— more 
than you should 
even consider. 


to leam the volume label recorded in the 
catalog. The menus don’t give you any 
clues. 

The menus don’t give you much help at 
all. Pressing Enter next to a directory 
doesn’t mark its files for inclusion in a 
backup. You have to press F4 (not men- 
tioned on the menu) and then type in the 
name of the directory you want to include. 
F6 lets you type in a file specification. Un- 
til you study the manual intensively, 
Balatp makes it very difficult to remember 
whether menu choices will have any effect 
or whether you have to press a half-dozen 
other keys first. 

When Bakup installs itself on your hard 
disk, it puts itself into a directory baffling- 
ly nam^ flDIR. It also puts a second 
copy of the main program into the root di- 
rectory. However, when you want to run a 
full restore, you have to remember to run 
the program from the root directory, al- 
though you can run partial restores from 
Bakup's own subdirectory or any other 
subdirectory. 

Another thing to remember when using 
Bakup is that it has a “volume pooling’’ 
feature that lets it go back and reuse back- 
up disks that are labeled with lower num- 
bers than the la.st disk you backed up. This 
system runs into trouble when you need 
the last backup disk for a restore — and the 
last one is not the disk with the highest 
number. To help you keep track, the pack- 
age includes a card marked “Last Disk’’ 
that you can insert in the sleeve of the last 
disk you used. Just don’t let the card drop 
out of a stack of 50 floppies. 

Despite all of these complications, 
Bakup does have some redeeming features 


that may make the package worth your no- 
tice. Because the program reproduces the 
DOS directory structure on your floppies, 
you can append incremental backups or 
partial backups to existing backup floppy 
disks. 

Bakup can also locate the files for a se- 
lective restore from the catalog on the hard 
disk without making you feed a dozen 
floppies into the drive. It handles errors so 
gracefully that it was unfazed by a disk 
with a hole punched in it. The program 
simply reported which files fail^ to get 
backed up and asked if you wanted to retry 
each in turn. Finally, Bakup has the good 
sense not to waste space by backing up its 
own 320K of program files and overlays to 
your floppy disks. 


Bafcup, Version 3.1 1 
Seco^ Ring Publishers 
Inc., P.O. Box 82400. 

Phoenix. AZ 85071; 

{602)978-6479. 

Ust Price: $179 
Requires: 384K RAM 
(512K lor DOS shea), 
hard disk. DOS 2.0 or 
later. 

In Short: An arcane commarxi structure arxl 
Slow performance make Bakup a frustrating 
program to use. It does offer excellent error 
correction. 
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Andck 

Video 210 Plus Amber S 99 
Video 410 TTL Monochrome 145 
Video 432 PS/2 Monochrome 149 
Color 632 M ’ VGA 640x480 369 
Color 732 PS/2 VGA 399 

SmanScan 735 MuliiScan 469 
Compnicr Accessories 
EGA 6r CGA Data Display 999 
Cornerstone 

SinglePage Display 699 

Magna vox 

7BM623 12" TTL Amber 85 
7CM8515 14" Comp./RGB 279 
7BM749 14" Flaisquare VGA 149 
CM8762 14" Comp/RGB 249 

9CM043 14” HiRes EGA 349 

9CM062 14" VGA Color 349 

9CM082 14" VGA Color 399 

Mitsubishi 

DiamondScan 1 3” Display 499 


NEC 


Multisync 2A 

$499 

Packard Bell 


PB-I272 12" TTL Mono 

79 

PB-1472 14" TTL 132 Col 

109 

PB-1422EG 14" HiRes EGA 

359 

PB-8526MS 14" Uniscan 

449 



NEC 

MallHvnr 30 
♦659 


Polaroid 

Palette EGA Plus S2199 

Seiko Insunments 

CM- 1 4 30 14' VGA 549 

Taxan 

KX-119 12" Amber Composite 79 

Wyse Temiiials 

W’Y.30, 50. 60 Call 

Zenith 

ZFM-1490 14” VGA Analog 599 


MULTIFUNCTION CARDS] 


ATD-ZnekerBoard 

Color Half Card 69 

Monochrome Graphics Adapt 79 

576K Half Card Memory 59 

AT-Primary Memory Board 99 



5TH GENERATION 
tx>gical Connection 
256K *419 


AST 

Six Pak Plus Board 119 

VGA Plus Adapter 389 

Rampage/ 286 51 2K 399 

Boca Research 

TopHat 128K Expansion 119 
BocaRam/XT 0-2MB Board 109 
BocaRam/AT 0-4MB Board 149 
BocaMCA Serial/Parallel 145 
Boca Dual Graphics Adapter 69 
Boca Multi EGA 169 

DCA 

Irma 2 3278 Board 699 

Emerald 

3XTwin Local 5251 Emul, 549 
3XMate-48 5250 w/4800Bd 1299 

Everex 

Ram 3000 Dix. 0'3MB Bd. 89 
RAM 8000 Dlx. 0-8MB 16-Bit 289 
Micro Enh Dlx 800x600 1 79 

EVGA 256 Colors 1280x600 279 

Sch Generation 

Logical Connection 512K 489 

Hercules 

InColor Card 199 

Graphics Card Plus 169 

VGA Card 199 

Intel 

AboveBoard 2 Plus w/OK 319 


AboveBoard PS/286. 5I2K $419 


AboveBoard Plus w/512K 429 

AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 579 
Inboard 386/ AT 80386 CPU 899 
Connection Coprocessor 759 

8087 PC/XT Coprocessor 95 

8087-2 PC/XT 8MM2 CoP 135 

80287-8 IBM XT 8MH2 CoP. 219 
80387-16 I6MH2 80386 399 

Orchid Technology 
TinyTurbo 286 229 

RamQuest II Board 545 

ProDesigner VGA Adapter 319 

Renaissance 

VGA 800x600 256K-PAL 259 

Video 7 

Vega Deluxe Adapter 209 

Vega VGA Adapter 279 

FasiWrite Video Adapter 299 


STORAGE DEVICES 


Everex 

Floppy Stream 40 40MB Int. 349 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 869 

Iomega 

Bernoulli Box II Int 789 

Maynard 

Maynstream 60MB PS/2 Ext. Call 
Miniscribe 

8425 20MB m" 40Msec 249 

3650 40MB 5M" 6iMsec 329 

3053 44MB 5W" 25Msec 469 

6085 70MB 5W" 28Msec 599 

Mountain Computer 
TD-4000 40MB Int. Tape 369 

TD-8000 BOMB Int. Tape 445 

PC-TOO 

TD-4000 40MB TapeBackup 339 
Pins Development 
20MB HardCard 519 

40MB HardCard 679 

20MB/40MB Passport Call 



SEAGATE 

ST-225 20MB w/Cont 
♦219 


Seagate 

ST-238 30MB w/cont 289 



Your Source for Hardware, Software & Peripherals 







For Quality Computer Products. 


STORAGE DEVICES 


Scaitatr (Cont.) 

ST-251 40MB Height $339 

ST-4096 BOMB Full Height 589 

Sysgen 

Bndgc-File 5V5” External 249 

Omni Board Controller 79 

Smartlmage 60MB Internal 479 

QlC-File 60MB External 599 

Wcitec Laptop Subsystems 
Epson. Nee, Toshiba. Zenith 
FDD 199 

20MB External Hd. Drive Call 



AST 

Bravo/ 286 8MH2. 512K Call 

Premium 286 61 386 Dsktps Call 

Compaq 

Desktops and Portables Cali 

IBM 

PS/2 Model- 30 w/20MB 1599 

NEC 

MultiSpeed HD 20MB 1999 
ProSpecd 286 16MH2 80286 Call 
L’ltraLile Laptop 9 83 MHa New 
Panasonic 

Business Partner 80286 839 

PC-TOO 

256K l2MHz 8088 Desktop 449 
512K 8MHz 80286 Dskip 799 
51 2K 12.5MH2 80286 Dsktp 899 

Sysgen 

ProSystem 12MH2 w/40MB 1999 
Toshiba 

T1200 Floppy/ HD Laptops Call 
T1600 12MHz 80C286 20MB Call 

Zenith 

80286/386 Desktops Call 

SuperSport 8088/286 Laptop Call 


SmartModem 1200 Baud $275 

SmanModem 2400 Baud 419 

Intel 

2400B Classic Internal 169 

PS/2 2400B Internal 249 

2400EX External 179 

Murata 

Ml 200 Facsimile 699 

Packard Bell 

2400 Baud Internal 149 

Panasonic 

UF-140 Panatax 899 

FX-89 Fax Board 669 

FTt-SOS Hi-Res Scanner 999 

Practical Peripherals 
1200 Baud internal 65 

1200 Baud Stand Alone 84 

2400 Baud Internal 129 

2400 Baud Stand Alone 169 

Sharp 


FO-220 Facsimile Machine 699 
The Complete PC 
Complete Fax 4800 Board 259 
Complete Answering Machine 229 


PRINTERS 


Alps 

ASP- 1000 9-Pin Flatbed 159 

Allegro 24 24-Pin Flatbed 319 



EPSON 


KX-P1524 24-Wirc. 132 Col. $559 
KX-P4450 Laser Call 

Seikosha 

SP1600A1 160cps, 9-Pin 179 
SK3000AI 300cps. Color (opt.) 365 

Star Micronics 

NX- 1 000 I40cps. 80 Col. 159 
NX- 1000 7-Color. 80 Col. 229 

Chinon 

DS-3000 FlatBed Scanner 569 
Houston Instruments 
9012 HIPAD4-I2"xl2" Tab 399 
PC695A 4.Pen A&B Plotter 599 


IMSI 

OptiMouse 75 

Logitech 

New Logitech Mouse M9 79 

ScanMan 400DPI HiRes 189 

Microsoft 

Serial or Bus Mouse (ca.) 109 

MSC 

OmniMouse 39 

Seiko Instruments 

DT-3503 irxH ' Digitizer 379 

Summagraphics 

SummaSketch 4- 12”xl2‘' 399 

The Complete PC 

Complete HandScan/400 159 


Complete HandScan Vx Page 169 
Complete Full Page Scanner 579 


SOFTWARE 


Aldus PageMaker 469 

Ashton-Tate dBase IV 459 
Ashton-Tate MultiMate 11 289 

BLOC PopDrop 32 

BLOC Form Tools 55 

Borland Quattro 149 

Breakthrough Proj Manager 355 
Central Point PC Tools Dlx 50 
DAC EASY Accounting 60 


Delrina Per FORM $159 

3th Generation FastBck Plus 98 
FoxBase-f Development 199 

Funk Software Allways 90 

IMSI Turbti CAD 59 

Intuit Quicken 33 

Lotus 1-2-3 299 

Lotus Agenda 289 

MECA - Managing Your 1 19 

Meridian Carl^n-Copy 4- 119 

Micro Pro WordStar Pro 189 

Microrim R Base for Dos 439 

Microsoft Windows 286 70 


Nolo Press For The Record 38 



PaperBack VP-Planner 4-2.0 119 

Peachtree Accounting 169 

Peter Norton Adv Utilities 80 

Quarterdeck DESQView 80 

SPC: 1st Choice 30 90 

SPC: I St Publisher 2.0 80 

SPC; 1st Graphics 89 

The Software Group Enable 399 

TOPS for DOS 119 

TOPS InBox PC LAN 339 

Traveling Lap-Link 4- 85 

WordPerfect 5.0 219 

Xerox Ventura PubI 2.0 479 


Anchor 


1200 Baud Internal 

69 

1200 Baud External 

99 

2400 Baud Internal 

139 

2400 Baud External 

159 



Avetex 

1200hc External 99 

2400 Baud External 129 

Everex 

Evercom 12 1200 Baud Int. 80 

Evercom 244- 2400 Int 149 

Evercom 24E4- 2400 Ext 199 

Hayes 

Personal Modem 1200 129 


LX-RIO lOOeps. 
80 Column M79 


Brother 

M-1709 240cps. 1 32 Col 369 

HR-20 20cps Daisywheel 329 

HR-40 40cps Daisywheel 589 

Epson 

FX-850 264cps. 80 Column 339 
FX-1050 264cps. 132 Col Call 
LQ-510 ISOcps, 24-Wire 339 

LQ-850 330cps. 24-Wirc Call 

LQ-950 264cps. 24-Wirc Call 

LQ-1050 330cps, 132 Col. Call 
LQ-2550 500cp5. 24-Wirc Call 
Hewlett Packard 
Thinkjet 2225 329 

Pacific 25-in-one HP Font 279 
Pacific 1-2-4 Plus Board 1MB 339 
NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

LC-890 PostScript Laser 3295 

Okidata 

MS-172 ISOcps. 80 Col. 199 

ML- 320 300cps. Col. 359 

ML- 390 270cps. 24-Wire 499 

Panasonic 

KX-PU80 192cps, 80 Col. 185 
KX-P1191 280cps. 80 Col. 239 
KX-P1124 192cps. 24-Wire 339 
KX-P1592 ISOcps. 132 Col. 379 
KX-P1595 200cps. 132 Col 449 



Your Source for Hardware, Software & Peripherals 


In U.S.A. 


800 - 233-8950 

In Canada caU: 800-233-8949 

All Other Areas caU: 717-327-9575 Fax caU: 717-327-1217 
Educational. Governmental and Corporate Organizations 
Call toU-fm: 1-800-221-4283 

CMO, 101 Retghard Avc., Dept. Bl. Williamsport. PA 17701 


Over 400.000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTEO 


POLICY: Add 3% (inmimum $7.00) shipping and 

handling Larger shipments may require additional 

charges. Personal and company checks require 3 weeks MtcnocoMPure** 

to clear For iaster delivery, use your credit card or send 

cashier's check or bank money order. Credit cards are 

not charged until we ship. Pennsylvania and Maryland residents add appropnaie 
sales tax. All prices are U.S.A. prices and are subject to change All items are subject 
to availability Defective software will be replacro with the same iiem only Hardware 
will be replaced or repaired at our discretion within the terms and limns of the 
manulacturer’s warranty We cannot guarantee compatibility All sales are final and 
returned shipments are subject to a restocking fee Wc are nut responsible for 
typographic or photographic errors 

BIOS 
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PC Labs tested the current crop of 
backup software under conditions your 
own system might face, using 1.2MB 
floppy disks to back up 172 files (9.7MB 
worth). Fastback Plus, one of two 
programs to receive an Editor's Choice, 


was more than twice as fast on prefor- 
matted disks as the average program: it 
finished the test In 3.6 minutes. Indicating a 
throughput rate of 2.7MB per minute. 
Intelligent Backup, the other Editor’s 
Choice, won that designation for Its 
features, not its speed. 


Unformatted Backup 


Elapsed Time (minutes) 


The Unformatted Backup test 
measures the time it takes to back up 
1 72 test files (totaling 9.7MB) to 
unformatted 1 .2MB floppy disks. The 
program must first format each floppy 
disk before transferring files. For best 
performance times, verification is 
turned off and the lowest level of data 
compression is selected. 
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Preformatted Backup 


Elapsed Time (minutes) 


The Preformatted Backup test 
measures the time it takes to back 
up the test files to 1 .2MB floppy 
disks previously formatted by the 
backup software being tested. This 
test most closely simulates ordinary 
backup procedures. For best 
performance times, verification is 
turned off and the lowest level of 
data compression is selected. 




18.3 16.3 12.4 12.3 11.3 11.1 9.3 6.4 5.2 5.1 4.6 4.5 4.1 3.6 3.6 35 


Restore to Hard Disk 


The Restore to Hard Disk test 
measures the time it takes to 
restore to their original 32MB hard 
disk all files backed up in the 
Preformatted Backup test. As if a 
total system crash had occurred, 
the hard disk is freshly low-level 
and DOS formatted beforehand. All 
restore options are set for the 
fastest possible operation. 


Elapsed Time (minutes) 
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SOFTWARE 

BACKUP 



PERFORMANCE TESTS; BACKUP SOFTWARE 


Testing Backup Software 

To test the backup programs, we used an 
8-MHz IBM PC AT running DOS 3.3 with a 
32MB hard disk, a 1.2MB floppy disk drive, 
and 640K of conventional memory. Unless 
otherwise directed by the software vendor, 
we set BUFFERS to 3. The test data was 
created by a file generator called PCDGEN, 
developed internally at PC Labs. The test 
files consisted of 1 1 primary subordinate 
directories, each with 3 levels of its own 
subordinate directories. There were 162 
files, totaling 9.167MB, and an additional 
573K In ten files marked with the "hidden" 
system attribute. Files so marked can pose 
problems for some backup software. 

For both backup and restore, hard disks 


were first tow-level formatted and then DOS 
formatted (in both cases using IBM 
Advanced Diagnostics and DOS 3.3. 
respectively). The time needed to extract a 
disk and put it back in the fi(^py disk drive 
manually was counted in the performance 
times. To minimize the effect of handling the 
disks, the procedures were done twice and 
the lower of the two times reported. 

Backups were done to a 1.2MB floppy 
disk drive with verification (error checking) 
turned off to minimize performance times, 
though this method is not recommended for 
actual backup procedures. Using verifi- 
cation or error checking could typically 
double the given backup times. When data 


compression was available, the lowest level 
of compression, as specified by the vendor, 
was selected. 

RIes were restored to the same hard 
disk from which they were backed up after 
the disk was freshly low-level and DOS 
formatted. While no attempt was made to 
test file restoration to an active hard disk 
structure, the resulting times would prove 
slightly longer as the software checked file 
allocation tables and stepped over frag- 
mented areas. All restore cations were set 
for the fastest possible operation (as 
designated by the software vendor). 




BACKUP SOFTWARE PERFORMANCE TESTS; COMPOSITE VIEW 


The first of the two backup procedures tested by 
PC Labs used floppy disks fresh from the box and 
required the backup program to format them before 
(or during) the backup. ALPS' FuHback was the 
worst of the group, taking slightly longer than a half 
hour — a through^ rate of roughly 31 7K per 
minute — and taking nearly 30 percent longer th^ 
DOS's BACKUP on unformatted disks (using the /F 
backup option). In a real-world situation, however, 
even Fu//back would finish ahead of Bakup, which 
requires formatted disks but can do neither its own 
nor DOS's formatting. 

For the second procedure — using ti>e pre- 
formatted disks created during the first trial — times 
improved dramatically. Only QuikSave. Fastback 
Plus, arrd Point-and-Shool PC-FullBak, however, 
achieved throughput rates greater than 2.6MB per 
minute, completing the task in less than 3.7 
minutes. 

When restoring data. DOS's RESTORE 
program achieved limes that challenged half the 
tested software. Seven programs— Alace Utilities 
Gold Edition. PC Tools Deluxe. COREfast, Back-//, 
QuikSave. Fastback Phis, and Point-and-Shoot 
PC-FuHBak restored the data in significantly faster 
times. 

In addition to our standard peformance tests, 
other means vrere used to determine how well 
each program harxiled everyday disaster 
situations. One test attempted a backup to a disk 
that had been used earlier in the same backup. In 
another test, we fed the program a damaged disk 
to see if the program would notice that something 
was wrong. The results of these informal tests will 
be found in our reviews. 


* DOS’s BACKUP.COM program was not reviewed, but we 
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BakupWiz 


SOFTWARE 

BACKUP 


BakupWiz is an inexpensive, uncomplicat- 
ed backup program with simple menus and 
a unique security feature, if the privacy of 
your data matters to you, PCX’s $59 pro- 
gram may turn out to be the best choice de- 
spite its lack of many features and conve- 
niences taken for granted in most other 
programs. 

Ruiuiing BakupWiz is a simple matter 
of typing BW at the DOS cominand line. 
A Lotus-style menu immediately offers 
you four options: backing up, restoring, 
reading the directory of a backup, or for- 
rrratting a floppy disk. 

Under the backup option, you can 
cboose all files, modified files, selected 
files, selected modified files, or files creat- 
ed or modified after a specified date and 
time. If you want to limit the backup to se- 
lected files instead of the full disk, you 
type the file specifications into a menu. 
You have to memorize the names of the 
files you need because BakupWiz won’t 
show you a directory from which to select 
them. You can only include files and sub- 
directories; you can’t exclude specific files 
or any subdirectories from the chosen di- 
rectories. If you choose a date-restricted 
backup, you have to enter the date using 
the exact format “03/21/89 12:31”; any- 
thing else produces an error message. 

When you've chosen the backup type 
and entered the letter of the drive to back 
up, the program scans the disk and reports 
the number of bytes in the chosen files. It 
doesn’t estimate the number of bytes re- 
quired, but you can make an educated 
guess. Next it prompts you to give an op- 
tional name for the backup, then an option- 



BakupWlz, 

Version 2.10 
PCX. 13734 Boquita 
Dr.. Del Mar.CA 92014; 
(619)269-9797. 

Ust Price: S59 


Requires: 612KRAM. 
hard disk. DOS 2.0 or 
laler 





In Short: BakupWiz has a password-protection 
scheme that can protect backups from casual 
srxxxiers. Its menus are easy to use but offer only 
slow operations and a severely limited range of 
options. 
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With BakupWiz 
you get an estimate 
of the number of 
floppy disks 
needed anda 
constant reminiJer 
of the time — not 
the best news to 
receive during the 
slow backup 
process. The 
indicator at the 
bottom is a graphic 
representation of 
the progress as a 
whole. 


al password. Finally, and slowly, the pro- 
gram starts backing up to your floppy 
disks — although it will prompt you for 
confumation if you insert a disk that has al- 
ready been used for a backup. You get this 
prompt only with the fust disk, however. 
Afterward, the program takes any disk you 
give it and formats it if necessary. 

The password is the point where Bak- 
upWiz distinguishes itself from its rivals. If 
you enter a password, no one will be able 
to restore the files without entering the 
same password. The manual warns that 
“If you lose your password, your data is 
lost — for good.” But, for better or worse, 
that’s only partly true. Although Bakup- 
Wiz stores its data in a single file on the 
floppy and doesn’t reproduce the DOS di- 
rectory structure, the data itself is not com- 
pressol or encrypted. So if your data con- 
sists mostly of text, anyone can read the 
complete contents with a file viewer like 
PC Magazine's BROWSE or DR utility. 

When you restore an individual frie, the 
program reads the directory from the fust 
disk but can’t tell you which disk contains 
the file you need, so you have to let it grope 
in its slow, deliberate way through every 
floppy disk until it finds the ftle you want. 
It doesn’t make much sense to use Bakup- 
Wiz for anything other than archival back- 
ups of your entire disk, with a view toward 
using the full backup set in case of dire 
emergency. 

BakupWiz makes a good start in dealing 
with error conditions but doesn't follow 
through . When I used a damaged disk for a 
backup, the program used as much of the 
disk as it could, then prompted for a sec- 
ond disk. When I then inserted a good 


disk, the program quit with a curious mes- 
sage about an “Unrecoverable tape er- 
ror” — curious, because the program 
doesn’t support tape drives. Another oddi- 
ty was the total lockup I invariably encoun- 
tered when backing up only a single file 
from the root directory. 

When backing up or formatting, the 
program assumes that a PC or XT use 
360K disks, that ATs and compatibles use 


If you enter a 
password, no one will 
be able to restore the 
files without entering 
the same password. 


1.2MB disks, that a PS/2 Model 30 uses 
720K disks, and that any other PS/2 uses 
1 .44MB disks. If you have a customized 
setup or if you ne^ to use smaller disks 
that your machine can normally handle, 
you can override the program’s assump- 
tion with a command-line switch. If you 
have an EGA, BakupWiz displays its 
menus in 43-line mode. If you have a 
VGA, it does the same thing, which means 
that the menu leaves a blank region at the 
foot of the screen where the VGA expects 
to frnd another 7 lines. 

If you’re interested in trying out Bakup- 
Wiz. you can download it from informa- 
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“Xeroxthis memo.” 
“FedExthis proposal” 
“Lc^Liiik these files.” 


When something becomes a standard, 
using it becomes second nature. That’s true 
about IjapLink. It’s so efTective that it has 
become the most popular 
laptop-to-desktop and 
desktop-to-desktop file 
transfer program ever. 

And now Release III 
improves on the original 
with added power — 
while preserving the 
simple design that has 
made LapLink the 
choice of more major 
corporations. 

I.apl jnk III offers 
both serial and parallel file 
transfer, and you cem lake 
advantage of parallel transfer 
speeds of 500,000 baud or higher. 

It comes with a “six headed” universal cable 
tliat provides you with everything you need 
to use both serial emd paredlel modes. 


And I.<aplink III will even install itself 
automatically on a remote computer. 

That’s in addition to ease-of-use and 
productivity features like our popular split 
screen design, flexible transfer options, 
and disk and printer sharing. 

For the same fast, error- 
free rdc transfers between 
PCs and Macintoshes, get 
IjapLinkMac. And for 
more information about 
any Traveling Software 
product, call us at 
(800)662-2652. 

LapLink III. The 
standard in file transfer 
software. 


Suggi'vinl IWuiil Prkr $139.95 



Traveling Software, Ine. 


Ifl7n2 v>nh Crrri Parkway RoIhrll.Mk SWIM 

( 2 IMH 83 mm 



I uplink la ■ rrg. Irademarh ofTravHlnieSanwBiT. Inc.. Xerux Ua rrg. Irmlrniark iif Xenix Ctirpiirallon. KntKx laa rrR. Imclrmark nrtViirral KxprraaiUirpiirallon. O ISHOTravHingSanwarr. Ine. kll lUirtiia RrarrvnI 
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Howto 

avoid making 
backupa 

Make Irwin'do it. 

An Irwin tape backup system, that is. 

So go home early. Because an Irwin system will 
back up your data, your programs, your breakthrough 

ideas— all automatically. 

No complicated 
commands. 

No sloppy floppies. 

Our EzTkpe* software 
makes it easy to store 

whatever data you want. Whenever you want. 

It doesn’t matter whether you’re backing up a PC 
or a Macintosh! 

An Irwin backup system works with them all. 

Along with all the popular local area networks. 

Providing up to 80 m^bytes of reliable storage. 

In fact, with its patented AccuTial^ precision 
tracking technology, you can transfer data from a PC 
to a PS/2* to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their backup than all 
others combined. 

Just call 1-800-BACKUPl for the dealer nearest you. 

Because the best way to make backups is to avoid it. 

IIHWIN 

A Cipher Products Group 

OCoprrigbt lM9.1rwtn htagmtK 5ytleiiu.asubudury afCiphrr Ilau Piuducta. Enc.2l01C(HnmonttTaltl) Blvd . Ann Arbur. Ml 4810S trwin, EalhiM and AcctiTnkai* tvi»ietvd 
tndemulu a bwtn Micnebc SjrMema. Ik. PS/2 is a i«gi*t«rrd trademark <il International Businew Machines Corporation and Madntcah is a resisieted trademark ol Apple Computer, hic. 
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Ever since Version 2.0, every copy of 
DOS has included BACKUP and RE- 
STORE. They don't have the speed or 
features of the commercial programs, 
and they certainly don't Itxtk pretty on- 
screen. but they work. 

Or at least they work now. The 
BACKUP that came with DOS 3.0 was 
notorious for slowly working its way 
across a floppy disk and leaving behind 
an empty tile with no data in it. Of 
course, it gave you no warning that it 
had done this, and you discovered it 
only when you tried to restore your 
most precious file from the backup 
di.sk. 

Some versions of RESTORE had 
trouble restoring backups created by a 
different, earlier version of BACKUP. 
That meant you were out of luck if you 
got a new version of DOS, reformatted 
your hard disk, and tried to use RE- 
STORE to bring back your fdes. 

Microsoft's and IBM's versions of 
DOS often have subtle differences that 
make it impossible to use one version's 
RESTORE on backups created with an- 
other version's BACKUP. If you used 
Microsoft’s /P switch to pack as many 
files into a floppy disk as possible dur- 
ing a backup. IBM's RESTORE 
couldn’t restore your files. Before Ver- 
sion 3.3, RESTORE transferred the 
system files from backup disks to hard 
disk, often causing havoc. 

Before DOS 3.3, BACKUP created 
one file on the backup disks to match 
each file on the hard disk. In DOS 3.3 
and later. DOS copies the trick u.sed by 
many commercial programs of packing 


tion services like PC MagNet or Compu- 
Serve or from any good BBS. If you 
decide to keep using it, send the author the 
registration fee. If you don’t, you’ve lost 
nothing but some time on the phone. 


COREfast 

Most backup packages consist of a flimsy 
paperback manual and a disk. COREfast 
comes in a sturdy, cloth-covered slipcase 
and ring binder that make the whole thing 
look a lot like the DOS manual. Some- 
times you can tell a program by its cover. 
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Doing It with DOS’s Own 
BACKUP and XCOPY 

by Edward Mendelson 


RESTORE allows 
you to transfer 
only files that 
aren’t on the 
target disk. 


files from the hard disk into a single file 
on the floppy disk. This change doubles 
BACKUP’S glacial speed, but it means 
that backups made with DOS 3.3 and 
later can’t be restored to computers mn- 
ning earlier versions. 

Since IBM’s Version 3.3 (earlier in 
Microsoft’s versions), RESTORE has 
had sophisticated switches that let you 
restore only modified files or files creat- 
ed after a certain date. You can also tell 
RESTORE to transfer only files that 
aren’t on the target disk — a feature you 
won’t find in many commercial pro- 
grams. 

The BACKUP in Version 2.Jt could 
back up only to floppy disks, but Ver- 
sions 3. at and 4.x can back up to another 
hard disk or other DOS device, as well . 

DOS 3.2 introduced the XCOPY 


and CORE International’s $99 backup 
package is in every way the serious, 
heavyweight program that it appears to be. 
It does almost everything, and with im- 
pressive speed. The clumsiest thing about 
COREfast is that overweight manual, 
which is so badly organized and indexed 
that you’re better off ignoring it and using 
the extensive help screens instead. 

COREfast lets you back up and restore 
to any disk or DOS device that you can 
identify with a drive letter, including a net- 
work server. It has a built-in file manager 
that lets you view, copy, or rename files 
before deciding whether to list them auto- 
matically in a catalog of files to include in a 


command, which can serve as a reason- 
ably fa.st and totally reliable backup 
program if none of your files is larger 
than the capacity of your floppy disks. 
Use the command with this syntax: 

xcopy c : \ a ; \ /s /m 

The /S switch makes XCOPY copy all 
files from the subdirectories below the 
rrxit directory in addition to all files in 
the root. The /M (for modified) switch 
makes it copy all files that have the ar- 
chive bit set and then turn off the ar- 
chive bit. When the first floppy disk is 
filled, XCOPY will exit with an error 
message. You then simply insert anoth- 
er floppy disk, press F3 to bring the pre- 
vious command back to the command 
line, and press Enter to tun it again. 
This Ume XCOPY will skip over the 
files it copied earlier — because the 
archive flag on those files will be 
down — and will resume where it left 
off. Repeat this procedure until your 
entire hard disk is backed up. 

If you want to make certain that the 
archive flag is up for all your files be- 
fore using XCOPY, you can go to the 
root directory and use this command in 
DOS 3.3 or laten 

atlrib +a c; \' . • /s 

Although ATTRIB dates back to DOS 
3.0, only Version 3.2 lets you use it to 
set the archive bit. and only Version 3.3 
adds the IS switch that makes it work in 
all subdirectories of whatever directory 
it starts in. ■ 


backup — and you can create catalogs and 
configuration files from many convenient 
points in the menus. COREfast includes an 
optional 4K memory-resident scheduler 
that can run backups or restores at any 
specified time; it also can run programs or 
issue any DOS or network command be- 
fore or after the backup or restore itself. 
COREfast normally uses a proprietary 
high-speed disk format unreadable by 
IX)S, but you can choose to create backup 
disks that use DOS formatting in- 
stead — and you’ll have to use DOS for- 
matting if you back up to anything other 
than a floppy disk . COREfast even lets you 
make image backups, although you should 
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COREfasl's 
selection menus 
tend to look 
complicaled. but Its 
progress report, 
shown here, is 
dean and efficient. 
You're told how 
muchofthetloppy 
disk has been filled, 
so you can be 
ready to insert 
arx}ther, arxf how 
much more of the 
whole backup 
process remains 


normally avoid doing anything of the kind. 

Like most high-tech backup programs, 
COREfast offers two levels of data com- 
pression and three levels of verification. 
By default it backs up all files, including 
the DOS system files, but you can tell it to 
ignore any combination of hidden, system, 
read-only, or Novell-sharable files. And 
like any self-respecting advanced backup 
program, COREfast lets you set a date 
range for files to back up and lets you de- 
cide whether or not the program should re- 
set the archive bit after backing up files. 

If you’re a backup beginner, COREfast 
starts you off with simple menus that give 
access to simple backup-and-restore func- 
tions suitable for unsophisticated users. 
But when you feel more confident, you 
should switch to an advanced menu level 
with a few keystrokes. Only the advanced 
level gives you access to cmcial switches, 
like the ones that control whether hidden or 




COR«nt,Ve(skxi2.0 
COftE fnlemabonal, 
7171 N.FedeidHwy.. 
Boca Rak>n,FL 33487; 
(407)997-6055. 

LM Plica; $99 

Raqilhos:256KRAM. 

□OSaOorlator. 



fnStwmCOREtat's 

multitude d cpkons makes k eapecialy suitable 
for network envIiOfifTients. But the menu inteilace 
is moie awkward than It needs to be, enor 
correction » week, and single-file restores are 
gtadaNyskw. 
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system files will be backed up. When you 
feel really expert, you can dispense with 
the menus altogether and use command- 
line switches to control the separate pro- 
grams that are normally concealed behind 
the menus. 

COREfast'^ performance in the PC 
Labs timing benchmark tests places it 
just below the top rank of backup pro- 
grams — an impressive performance for an 
application so rich in features. Yet for all 
its power and range, COREfast suffers 
from some major and minor inconve- 
niences. A minor one is the way the menus 
require you to jump around the function 
keys (or the number keys on the top line of 
the keyboard) to get anywhere. The list of 
function keys is arbitrary (although FI al- 
ways brings up help), and the arrangement 
of function keys on submenus bears no re- 
lation to the arrangements on the menus 
above them. If COREfast allowed you to 
type the initial letters of menu choices, or 
even move a scroll bar, you could use it 
more easily and accurately. 

COREfast's error correction isn’t per- 
fect, either. It overwrites disks from earlier 
backups without any special warning be- 
yond its standard statement that all data 
will be overwritten on the disk. If you open 
the drive door at the wrong time, you have 
to start the backup over from the begin- 
ning. And when COREfast tried to foimat 
a scratched floppy, it just kept trying and 
trying until I gave up and rebooted. 

COREfast also gets seriously inconve- 
nient when you want to restore one or two 
files. The log file on the hard disk and the 
catalog on the first backup disk lists all 
backed-up files — but neither one can tell 


you or the program which disk contains 
which file. 'You have to feed backup flop- 
py disks into the drive one by one until the 
fUe you need finally turns up. If your back- 
up consists of 20 or more floppy disks, this 
can mean a long wait. 


Fastback Plus 

When I talked to the programmers who 
wrote many of the backup programs in- 
cluded in this article, almost all of them 
had something to say about Fastback Plus. 
It was usually envious. 

Fifth Generation Systems’ $189 speed 
demon is the most efficient and elaborate 
system you can And for preserving and re- 
storing data. It has a lot more than speed to 
recommend it, even though its quickness 
would be enough to make it stand out from 
its rivals: in two tests it was the fastest pro- 
gram of all, while in another it lagged be- 
hind by an interval too small to matter. 

As a total backup system, Fastback 
Plus has advantages few other programs 
approach. No backup task is too compli- 
cated for this application to automate. If 
you need to back up one set of files to a 
floppy disk, the same set to a network serv- 
er, and a second set to a cartridge disk, 
Fastback Plus lets you automate the whole 
process by recording all the keystrokes in a 
macro. If you want to automate complex 
backup procedures for your coworkers, 
you can even include pop-up instructions 
and prompts in a macro and run the whole 
procedure from their AUTOEXEC.BAT. 

The installation program uses macros to 
spectacular effect. After copying files to 
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FMttMCkPfUt, 

Version 2.01 
Fifth Generation 
Systems Inc., 11200 
Industripiex Blvd., 

Baton Rouge. LA 70609; 

(800)873-4384, (504) 

291-7221. 

Uat Price: $189 
Requires: 330K RAM. 

DOS 2.1 or later. 

In Short: Fastback Plus has virtually everythir)g 
a backup program needs ; top-speed 
performcvice, dear menus, every imaginable 
option, even a buNt-^ macro program for 
automating complex tasks. A superb 
achieverrtenL 
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"There’s Hale else 
you can askjbr amidst 
its barrage ^options N. 
and^fraruresr’^ Lamont | 
Wbod. Novembef, 1988. " 

BVTE 


BH "Editor's 
choice. An 
extremefyjlexi^ 
program, rich in 
wc^stoview 
aprqfect."— 
November. 1988. 



SliperProiect 



WehavertuedSuperProfea 
as the number one package 
in the under $1,500 cost 
CflfQjOiTK '“Daniel 
V^dav. iSoft Decision. 
Inc.. Oaobet, 1988. 


"tnjeatures 
andcapaciot 
SuperProject Expert 
lojis the pack." - 
Wxxt>’ Liswood. 
November. 1988. 


It isn’t an easy thing choosing 
project management software. 

Countless programs and features 
can make the task downright 
daunting. 

But we can help. 

Or, more to the point, we’d like to 
introduce some people who can: the 
editors and critics of some of the most 
prestigious computer magazines. 

Noted above is just a sampling of 
their recent reviews of SuperProject; 
our family of invaluable resource 
tools. 

SuperProject Plus* Expert and 
Expert/2 for OS/2 offer comprehen- 
sive control over the smallest to 
most complex projects.You can 


even develop projects on a PC, then 
consolidate them by uploading 
to a mainframe. 

/md that’s the kind of advantage 
that comes only from the world’s 
leading independent software 


For a brochure, free demo 
diskette or more references, call 
1-800-531-5236. In Canada call 
1-800-663-6904. 

Because, in the final analysis, 
we want your project to receive 
reviews dong the same lines as ours. 


9&SS!S^ 

Sefttpora suptriof fry dts^ 


Cl989CocnputeiAssoa4(eslmCTnauonal.tnc. 1240 .McKjQ/Di.. Son )06e.CA95I3l 
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OR HARDCARD K 


When most people upgrade their 
hard disks, it’s two steps forward and 
one step back. First, they download all 
their files onto fk^y disks. Then they 
throw out the jjerfecdy good old hard 
drive, and put in a new one with mtae 
capacity. Then they fill it halfway full 
of the old files again. 

But instead of wasting all that 
time and money, you can add Hardcardf 
It’s a hjud disk on a 1" wide card, so 
it fits into £Uty single expansion slot of 
your 286 machine. Which meems you 
can keep your old 20 or 40 Mb drive 
right where it is. And still add 40* Mb 
of brand new capacity, for a total of 60 
to 80 Mb. 

And this has to be the most con- 
venient upgrade you’ve ever seen. Just 
plug Hardcard 40 into a 16-bit slot, 
and that’s it. You don’t have to transfer 
files onto floppy disks, then reload 

*AIm MiUble in 20 Mb rnparity which fiu in nn 8-bit ftlol. 

**in Cwiwda. call (416) 477-8088. Pkia Dmlofmenl Carp, ia a wholly 
owned ■ufaiaidiary <d Quantum Carp. Haidrard ia a rcypained trademnih 
ot P1u» Drvdopmaa Carp. 0 1969 Ph» Diwlopwieri Corp. 


them wito the new drive. Or waste 
anywie’s valuable working time. 

Of course, you get real perfor- 
mance, too. Hardcard gives you 28ms 
effective access time. And 60,000 
hours MTBF, which is three times more 
reliable than most other drives. And 
now, you even get all this along with a 
two-year warranty. 

When you have to upgrade a fuU 
hard disk in your 286 PC, don’t discard 
it. Do what over half a million satisfied 
users already have done. Hardcard it. 
Call your dealer fcH" more information, 
or 1-800-826-8022.** 

M ® 
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Fastback Plus 
ta^estimeto 
estimate a backup 
orrtyifyouaskitto. 
but you won’t 
regret spending the 
time. The estimate 
column in this well- 
designed screen 
gives you an idea of 
how many floppy 
disks you'll need 
and the estimated 
time required for 
the backup. 


your hard disk and testing your hardware, 
it runs a macro that tests the program itself 
by performing a quick backup-and-restore 
of its own directory. The manual backup 
you perform later won’t be as effortless as 
this automatic one, but it will come close. 
Your basic choices include full backups, 
incremental backups of riKKlified files, and 
differential backups of all files modified 


As a total backup 
system, efficient and 
elaborate Fastback 
Plus has advantages 
few other programs 
approach. 


since the last full backup. You can append 
later backups to full backup sets, but you 
have to start each backup on a new disk — a 
detail that unfortunately leaves valuable 
space unused on the last disk of the previ- 
ous backup. 

Fastback Plus is a system in which you 
can customize everything, even the range 
of options offered by its menus. When you 
first tun the program, it presents limited 
choices and extensive help screens de- 
signed for begiruiets. Later, you can as- 
cend through two more-advanced levels in 
which the options increase and the help 


gets mote laconic. The most-advanced us- 
ers can adjust options ranging from the de- 
gree of data compression, write verifica- 
tion, and error correction to use in backups 
to the sound the program makes when 
prompting you to insert a disk. 

When you begin backing up, you can 
either get an estimate of time and disk te- 
quirements or proceed directly to the back- 
up. Fastback Plus alphabetizes your direc- 
tories and files before writing them to your 
backup disks, so your data will be in per- 
fect orxler if you restore to a newly format- 
ted hard disk. By default, Fastback Plus 
rushes ahead and uses any disk it finds in 
the drive, but you can set it to warn you be- 
fore it uses either a disk from an earlier 
backup or any disk that already may have 
data on it. 

Your backup data is stored on floppy 
disks that DOS can read, although the data 
is stuffed into large files that can be re- 
stored only with Fastback Plus. Restores 
are straightforward and efficient. You can 
select fUes by typing in their names or by 
tagging them on a directory screen. Then 
you choose Estimate on the Restore menu, 
and the program quickly scrolls through 
the backup log on the hard disk and tells 
you exactly which disks have the selected 
files. The time-saving trick of using the 
Estimate screen is so deeply hidden in the 
manual that many loyal users don't seem 
to know it’s there. 

The user interface in Fastback Plus pre- 
sents a simple and consistent structure of 
moving-bar menus with pull-down sub- 
menus below each option. You maneuver 
either with a mouse or with arrow keys or 
by hitting the first letter of the item you 


want. Keyboard users will find some of the 
rarely used menus mildly armoying be- 
cause you have to press Enter to reach sub- 
options and then press Esc to leave. But a 
mouse scurries effortlessly through the 
whole maze. 

If you or your colleagues find this sys- 
tem too complicated, or if you’re nostalgic 
for the original Fastback. you can fmd an 
“alternate user interface’’ program on the 
installation disk. With this program, you 
don’t have to move around any menus at 
all. You are asked about each of the basic 
details of the backup you want to perform, 
and the default answer will usually be the 
right one. The program then passes your 
answers to the backup program itself, 
which performs the backup as if you had 
chosen it from its own menus. 

Fast and flexible as it is, Fastback Plus 
somehow finds time to trap errors that trip 
up many other programs. When 1 deliber- 
ately damaged a disk that Fastback Plus 
had already used successfully and made 
certain that all write verification was 
switched off, it still refused to be fooled 
and calmly asked me to insert a better disk. 
That kind of calm soon robs off on anyone 
whose data is backed up by Fastback Hus. 


Fullback 

ALPS’s Fullback takes you back while it 
backs you up. This $129 package recalls 
the early days of DOS, when menus were 
rare, conveniences few, and frustrations 
many. With Fullback, you can back up a 
hard disk the old-fashioned way, and you 
probably won’t enjoy it. But you may find 
some interest in seeing how a simple job 
like backing up a hard disk can be made 
more complicated than anything you ever 
imagined. 

Fullback consists of eight separate pro- 
grams — some for different kin^ of back- 
up, some for preparing disks for use by the 
backup programs, some for supervising 
the backup process. 

If you simply want to back up your full 
hard disk, don’t use the program that has 
the same name as the whole package — the 
program called Fullback. For a full back- 
up, you’ll want Halfback — although Half- 
b^k won’t back up your full disk if any of 
your files are larger than a single floppy 
disk will hold. In that situation, you’ll have 
to write down the names of the large files 
and use a third program called Bigback to 
back up each file individually. 
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SITBACK: A Backup Program for the Terminally Lazy 


by Edward Mendelson 
Sometimes it's just too much trouble to 
Tire up a backup program and copy all 
those files that have been accumulating 
on your disk since last summer. Of 
course, you can get a program that in- 
stalls itself in your AUTOEXEC.BAT 
and backs up your files first thing every 
day, but you can always tell the pro- 
gram you're Ux) busy and put it off till 
tomorrow. 

SilBack. a $99 utility from SitBack 
Technologies, has the answer. All you 
have to do is put the letters SB in your 
AUTOEXEC.BAT, and SilBack will 
load itself into memory, where it occu- 
pies I4K. There it lurks, doing nothing 
until it detects that you have stopped us- 
ing the keyboard for at lea.st 2 minutes 
(or any other chosen interval) or until 
certain times of day that you specify. 
Then it wakes up and scans your di.sk 
for new or modified files. If it finds 
any, it copies them to any DOS device 
you specify — a floppy disk, another 
hard disk, ora network server. You can 
back up to anything writable that is 
identified with a drive letter. 

Anyone who uses computers can 
think of objections to this scheme, but 
the program anticipates almost all of 
them. It can be told to write only to 
disks to which you have given the vol- 
ume label SB, in order not to put files 
on other disks that may be in the drive. 


It doesn’t try to pop up a window to of- 
fer error messages but gives audible 
signals in the event that a disk is either 
full or missing the required label. You 
can press hotkeys to tell it to pause and 
then to resume or to cancel a backup en- 
tirely. You may use the pause key of- 
ten, because SitBack tends to hog your 
computer when backing up files, and 
any application you happen to be work- 
ing in at the time will become highly 
sluggish. 

If SilBack encounters a file that's too 
big to fit on a single floppy disk, it 
b^ps quietly at you and records the 
problem in an error log. A separate 
command-line program lets you view 
the error log and set various defaults for 
backup timings, for the sources and tar- 
gets of the backups, and even for the 
tones of the beeps. The program is con- 
figured to ignore all program files, and 
you can exclude or include any other set 
of files. 

SitBack can perform a total backup, 
but because it was never designed for 
speed you may be better off with a dif- 
ferent utility for total backups — one 
that can also back up files larger than a 
single floppy disk. 

A fully functional version of SitBack 
comes with Departmental Technol- 
ogies’ Take Charge!, a $139.95 memo- 
ry-resident combination of desktop or- 
ganizer, disk utilities, and Swiss Army 


\ ktert To l9c« 14 
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Normally. SitBack 
is heard but not 
seen; you see rt 
only when you read 
the error log or set 
default optior)s. The 
screen at left lets 
you list the drives 
and files that you 
want the p>rogram 
to back up. 


SitBack 

SitBack 

Technokigies. 7219 
W. 95th St. #301. 
Oveiland Park. KS 
6621 2; (91 3)694- 
0808. 

Ust Price: S99 



Requires: 14Kfree 
RAM. CX)S 3.0 or later. 

In Short: A TSR backup utility that keeps 
watch for new or altered files and copies them 
to a disk or server. It's slow but reliable. 
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Take Charge.' 

Departmental 
Technologies Inc., 

P.O.Box 645, 

Andover, NJ 07821 ; 

(201)786-6878. 

Ust Price: $139.95 
(includes SitBack). 

Requires: 320K 
RAM, DOS 2.0 or 
later (DOS 3.0 with SrfBack). 

In Short: A package containing every 
imaginable file arxl disk utility, ft's not elegant 
but always effective. 
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knife. Take Charge! adds a lot of func- 
lions for a small additional price but re- 
quires about 20K more RAM. 

The version of SitBack that comes 
with Take Charge! looks identical, and 
you can even install it without installing 
Take Charge! But you can’t actually 
u,se it for backups unless Take Charge! 
is also in memory. 

One alternative to SitBack is CORE- 
fast’s, memory-resident scheduler. This 
can start a backup at any specified time, 
but only if your computer is idling at the 
DOS prompt. This is fine if you sched- 
ule unattended backups to a tape drive 
or server when you’re not in the office. 
But if the scheduler calls for a backup 
while you’re working on something 
else, it plays a little tune to remind you 
that it’s time to backup. And you’re free 
to ignore it. ■ 


KTl PC MAGAZINE AUGUST 1989 









Kensington 
Expert Mouse. 
The Revolution 
Starts Here. 



Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com- 
puters? Now, Kensington revo- 
lutionizes the mouse with the 
introduction of Expert Mouse'.” 



Since it’s a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Get To The Point. 
Precisely. Quickly. 

Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, and a 
unique feature called "click- 
lock" makes drawing, scrolling, 
and highlighting a breeze. 

Works Well With 
All Your Software. 

Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli- 
cation. In fact. Expert Mouse 
works with all the software 
packages that work with an 
ordinary mouse. And for appli- 
cations not written with a 



mouse in mind. Expert Mouse 
comes complete with pro- 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 

Makes You An Expert. 

Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse— the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 
In NY, call 212-475-5200, 
or write to us at Kensington, 
251 Park Avenue South, 
NewYork, NY 10010. 

KENSINGTON C} , 

Setting new sbcmdards 
afperfarmance 
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Fullback doesHs 
work extremely 
slowly arxj adds 
insult to injury by 
not giving you 
anything to look at 
excepi a list of files. 
Notice the 
message warning 
you about a file trx) 
big to bardr up. 
You'll have to use 
another program in 
the package to 
back that orte up. 


Fullback backs up only the directories 
you specify. With other programs, you use 
a configuration command or file to tell the 
program which directories you want to 
back up. With Fullback, you flrst mn a 
program called Dirimage and choose the 
directories you need; Dirimage then cre- 
ates coiiesponding directories on a series 
of floppy disks. 

When you want to back up files from 
your \F1RST directory, you insert the flop- 
py disk on which Dirimage has created an 
empty \FIRST directory and then tun Full- 
back. The program reads the directory 
structure on the floppy disk and simply 
copies any modified files from the corre- 
sponding directory on the hard disk to the 
floppy disk. If you don't know which 
directories have files that you haven't 
backed up. you can tun a Moddits program 
that will tell you. 



han)disl(.CX>S2.0<x 

later. 

In Short: FUKrack's pilniilivs command 
structure arxJ confusing multitude of programs 
make it unsuitable for most of kxlay’s hard disks. 
Some of its programs require you to prepare the 
floppy (fsks in advarve of beddng tq). 
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Fullback backs up hidden files but not 
system files. When it backs up a hidden 
file, it removes the hidden attribute with- 
out saying so. It copes with an open drive 
door by quieUy waiting for you to close it. 
But when it encounters a bad disk, it emits 
a loud wailing noise that you can stop only 
by rebooting. 

If a directory that you back up has too 
many files to fit on the floppy disk. Full- 
back dumps you unceremoniously back to 
DOS with an error message. At that point, 
after consulting the manual, you run 
Ctiback. This utility displays a screen on 
which you can list the files you want to in- 
clude or exclude on each floppy disk, as 
well as leaving a control file on the floppy 
itself You don't have to enter specific file- 
names or wildcard specifications unless 
you want to — you can include all files 
within a certain range of the alphabet, for 
example. But as soon as the files that you 
specify get too large for each floppy disk, 
you have to go through the entire proce- 
dure again. 

This whole process works moderately 
well if you want to back up files from only 
one or two directories arid are willing to 
use specially prepared floppy disks when 
doing so. DOS's COPY and XCOPY 
commands will do much the same, of 
course, without demanding prepared flop- 
py disks. Fullback, however, lets you use 
command-line parameters to limit the 
backup only to files newer than the ones on 
the floppy disk, or to back up only files al- 
ready found on the floppy disk. 

If all this sounds like more trouble than 
it's worth, you may turn to Halfback, 
which doesn't need to have target directo- 


ries that already exist on the floppy disk. 
Halfback won't back up to 1.44MB disks 
and can't handle files larger than the target 
floppy, but it accepts anything else and re- 
produces the directory structure of your 
hard disk on the floppy disks as it works. 
Each time you insert a floppy disk, you 
have to tell the program whether or not the 
disk you've inserted is formatted. If it isn’t 
foimatted, you can tell the program to for- 
mat it for you. 

All these programs work very labori- 
ously and slowly — far more slowly than 
any others that we tested. And the package 
doesn’t include a restore program. If you 
want to restore a file or a directory, the 
manual tells you to use the COPY com- 
mand — unless, of course, the file you 
want to restore was too big for Fullback or 
Halfback and had to be backed up with 
Bigback. In this case, you use Bigback for 
restoring. 

To give the Fullback package the best 
possible chance at scoring well in timing 
tests, we used DOS’s XCOPY to restore 
all of the files and directories on the back- 
up disks. (The Fullback manual doesn't 
mention XCOPY anywhere.) We ran 
XCOPY once for each backup floppy disk, 
then ran Bigback a few times to restore the 
files that were too large for the floppies. 
All in all, it wasn’t an experience I’d want 
to repeat. 


Intelligent Backup 

Daydream about this scenario for a mo- 
ment. You have modified a document be- 
yond recognition and finally decide to 
recover the original version from your 
backups. At the DOS prompt, you simply 
enter 

IBRESTaitE:GOOI>OLD.DOCa ^ 

and, about 1 second later, a window ap- 
pears on-screen with a message asking you 
to insert backup disk number 23 and press 
Enter. You do so, and 2 seconds later, 
you’re back at the DOS prompt and your 
original file is restored. If you had backed 
up the document on two different dates or 
kept different copies in different directo- 
ries, the message on-screen would have 
asked you which one you wanted, and the 
restore would have b^n equally fast and 
simple. 

With most backup programs, this is 
only a misty dream about the way comput- 
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Give us an inch... 



...and we'll give you 
complete power control. 
Masterpiece. Plus 


Master Piece Plus gives you every- 
thing you need to organize and pro- 
tect your personal computer system. 
It offers five outlets, a master switch, 
surge suppression, noise filtering, 
static protection, a low voltage indi- 
cator, modem protection, and a 
swivel — all in one elegant unit just 
an inch and a half high. 

Master Piece Plus blends in per- 
fectly with any system. Just slide it 
between your monitor and system 
unit, and plug your equipment into 
its five outlets for complete control. 
Its master switch lets you power up 
everything at once, and its individ- 
ual switches let you control your 
peripherals separately. Touch the 
master switch to shut down and 
you'll never accidentally leave any- 
thing mnning overnight. 

Master Piece Plus also offers the 
most complete protection available. 
Its heavy duty surge suppression 





circuitry exceeds strict UL and IEEE 
specifications. Its noise filtering 
circuitry protects against EMI and 
RFI. Its two protected phone jacks 
defend your modem (and PC) against 
surges and spikes on the phone line. 
Its nameplate dissipates htumful 
static whenever you touch it. And its 
unique low voltage indicator alerts 
you when your power level drops 
below the safety of 104 Volts, to 
warn you of dangerous low power 
conditions. 

Master Piece Plus even has a 
hidden swivel that lets you adjust 
the angle of your monitor. (Easily 
detachable if your monitor already 
has a built-in swivel.) 

Master Piece Plus— the only com- 
plete power center— only $159.95. 
Call 800-535-4242 or 212-475-5200 
for a Kensington dealer near you. 
Orwrite to Kensington, 251 Park 
Avenue South, New York, NY 10010. 


KENSINGTON 


Mwtcr Piece. Keminglon, and the Kenaington lofDare regittefed trademarks o( Kensington Microware Ltd . IBM isa regwtemJ trademark of Intmiatiaoal Business Machines Cotp. C Kensington Micioware Ltd 
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Data analysis software 
from SPSS* gives your PC 
a winning advantage. 

It doesn’t matter which field you play 
hardball in. With the right equipment 
and ability, you can be a hero. 

You get that ability with SPSS. 
Whether your equipment runs on 
MS-DOSr PC-DOS" or OS/2r So you 
turn raw data into useful facts. And your- 
self into a smarter decision maker. 

With SPSS and its options, you can 
interface directly with data from your 
database, spreadsheet or other appli- 


cation software. Then manipuiate it in 
countless ways. From data entry to 
advanced statistics, mapping, fore- 
casting, graphics and more. 

Votel #1 by the fins. 

When the readers of PC Wteek chose 
the top statistical software for “user 
satisfaction" (12/5/88), their choice was 
SPSS. And no wonder. 

SPSS is designed not only for your 
computer's operating system, but also 
for its operator. With menu and help 
systems, plus an on-line statistical 
glossary. So you're always in control. 
For market research, sales analysis. 


quality control and more. 

And you can always count on the 
training, support and ongoing upgrades 
of SPSS. The team that's come through 
for over 1 million users since 1968. 

Find out how SPSS can make you 
first in your micro league by calling 
( 312 ) 329-3316 
We'll give you the numbers to really 
stand out in your field. 



Best/n the final analysis. 

444 North Michigan Avenue • Chicago, Illinois 6061 1 


SPSS Internationa BV: Avelingen \Alest 80, RO. Box 1 1 5. 4200 AC Gorinchem. The Netherlands 

SPSS is a registered trademarh of SPSS Inc. PC-OOS and OS/2 are trademarks of International Business Machines Corporation. MS-DOS is a trademark of Microsoft Corporation. 

Not all ootions are available on all operating systems. 
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Intelligent Backup 
lakes two passes to 
make a full backup 
because It keeps 
older files on 
different disks from 
newer ones. Tbe 
display is dear and 
informative: it lets 
youkrxwvKhento 
be ready witb a 
new disk and how 
far along you are in 
the complete 
process. 


ers ought to work but never do. With Intel- 
ligent Backup, it's normal procedure. 

Sterling Software’s $149.95 backup 
package does almost everything more in- 
telligently than anyone else’s. Its features 
are so plentiful and yet so unobtmsive that 
the program almost deserves to be called 
luxurious. If it isn’t the ultimate backup 
program — yet — that’s because it lags be- 
hind almost all of the competition in speed. 

Intelligent Backup takes almost three 
times as long as the fastest programs to 
back up a full disk, and it doesn’t offer the 
compensating advantage that backup files 
can be restored simply using the DOS 
COPY command. (Its backup disks use 
DOS formats, but all the files are stuffed 
into one monster file on each disk.) On the 
other hand, this program is so intelligently 
designed, and thus aptly named, that you 
may not bother with a full backup more 
than two or three times a year. 


FACT FILE 


EDITOR’S CHOICE 


Intelligent Backup. 

Version 3.1A 
Sterling Software. 202 
E. Airport Dr.. #280, San 
Bernardino. CA 92406; 

(714)889^226, 

Ust Price: $149.95 
Requires: 320K RAM. 
harddisk. DOS 2.0 or 
later. 

In Short: A luxurious, 
logical, and effortless backup package, with the 
easiest restores of any program on the market. 
The only weakness is its surpnsingly slow speed. 


INTF.I.LKJF.Nf'^ 

B A C K 1 P 
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Intelligent Backup does a lot of plan- 
ning behind the scenes so that you don’t 
have to. When you make a hill backup, the 
program quietly arranges your files on sep- 
arate disks according to whether or not the 
files are less than a certain number of days 
old. (The default is 45 days, but you can 
change it.) You won’t have to touch the 
disks with the older files unless you need to 
restore your full hard disk. 

The next time you mn the program, it 
scans your hard disk and backs up any al- 
tered flies. These incremental backups are 
appended to the files on the newer disks, 
until you approach the last of your ‘ 'poof ’ 
of backup ^sks. The pool consists of a 
specified number of floppy disks (you can 
change the default figure) that you want to 
reserve for backup purposes — the package 
includes number^ labels for them and has 
a built-in utility for printing more. 

When the pool is almost full, the pro- 
gram suggests mnning a Consolidate back- 
up that replaces the accumulated incre- 
mental disks with two sets of disks — addi- 
tional “older" files on disks that you 
won’t touch again and an updatable set of 
“new" files to which you can append any 
incremental backup. For complete safety, 
you can tell the program to maintain two or 
more sets of backups before recycling 
disks. And, of course, you can override the 
program’s choice of backup type at any 
time. 

The advantage of this procedure is that 
you don’t have to back up your whole disk 
every few weeks just to get a current set of 
backups. Intelligent Backup even keeps 
track of the files you’ve deleted from your 
hard disk, so that if you ever have to re- 


store the whole disk, it will prompt you be- 
fore restoring a file that you’ve alre^y de- 
leted. If you really want the file, it’s yours, 
but if you don’t want it, you don’t have to 
waste space on it. A copy of the latest in- 
dex of backups is on the hard disk and on 
the most recently used floppy disk, so full 
restores are as efrortless as restores of indi- 
vidual files. 

Aside from speed, the sole problem I 
had with Intelligent Backup was its per- 
formance on the defective-disk test. The 
program kept trying to write to the disk un- 
til it finally locked up the computer. 

The program also treats directory en- 
tries in a way that could, as a very remote 
possibility, cause a problem in the future. 
In addition to setting the archive bit, it also 
changes some bits in the directory time- 
stamp that DOS doesn't use at all. (The 
program won’t change those bits if you tell 
it not to reset the archive bit after backing 
up.) It’s exceedingly unlikely that any fu- 
ture DOS version will ever use those bits, 
but if that happens. Sterling Software will 
need to provi^ a utility to restore them, 
and the program itself will need to alter its 
methods. 

With all these options, it’s almost su- 
perfluous to add that Intelligent Backup 
provides three levels of data compression, 
two verify options, a file manager that 
doubles as a menu screen for marking files 
to be included and excluded, even a built- 
in word processor for editing configuration 
files. It can back up and restore to anything 
that uses a drive letter and has enough help 
screens to keep you reading for hours, 
even though you probably will never need 
them. 


Mace Utilities Gold 
Edition 

The backup-and-restore programs in Mace 
Utilities Gold Edition are licensed from a 
company called Phoenix Research, but 
they are perfectly suited for a Mace pack- 
age. Paul Mace Software’s $149 disaster- 
prevention kit of hard disk utilities con- 
tains a dozen programs with a strong 
reputation for sturdy reliability combined 
with an interface that is more utilitarian 
than elegant. The backup-and-restore pro- 
grams deserve a similar repute. 

Instead of combining backup, verify, 
and restore functions in one program, 
Mace Gold includes three separate pro- 
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Designed 
for desktop 
graphics, 
priced to be 
personal. 


Drawing Board to Board Room 

Plot your designs, present your 
plans, and illustrate your point 
with the new HI Image Maker.™ 
Houston Instrument’s newest 
plotter can improve all your images 
at a price that makes personal 
productivity gains aRbrdable. 

Precision CAD or Graphic 
Presentations 

Your HI Image Maker uses a 
variety of technical pens on vellum 
or presentation bond— and produces 
vibrant color graphics on 
transparencies, paper, or vellum. 
Drawings on media up to 11x17 
inches can be produced quickly 
and beautifully at a resolution of 
one thousandth of an inch. 

Confidence and Value 

Industry experts agree, HI 
drafting plotters defined the price- 
performance standard for PC-based 
CAD plotters. The HI Image Maker 
is a product you can buy with 
confidence. FYiced at only $1295,* 
you can use this plotter throughout 
your company— or keep it for yourself! 

For details, call 1-800-444-3425 
or 512-835-0900. 

*U.S. auggrsttd rttail price Subject to change 




HOUSTDN 

TNSmUMENT 

A DIVISION of.\METEK 
8500 Cameron Road, Austin, TX 78753 


Houston Instrument and HI Image Maker 
art trademarks of AMETEK. Ine 
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Mace Utilities Gold 
Edition's backup 
screen doesn't 
estimate the time it 
takes to complete a 
backup, but the 
small drde moving 
along the pink line 
near the bottom 
gives a general 
estimate of 
progress. The timer 
tells you how much 
time is wasted 
inserting and 
removing disks. 


grams for each purpose. The menu-driven 
interfaces for all three are virtually identi- 
cal. You move the cursor or press a letter to 
relocate a moving-bar menu at the top of 
the screen. Each item on the menu has a 
pull-down submenu that you can maneu- 
ver only with the cursor keys. The Enter 
key takes you to further submenus, and 
Esc takes you back out. The logic is incon- 
sistent. and the whole fussy prrxtedure 
takes more keystrokes than necessary. 

Once you have decided on the program 
options and listed files you want to include 
or exclude, you can save a “parameter” 
file that can be shared by all three pro- 
grams. If you want to skip the menus, you 
can run the programs from the DOS com- 
mand line, using as a parameter — you 
guessed it — the name of one of the param- 
eter files. 

Some of the options in these parameter 



UKe utilities Gold 
Edition, Version 5.0 
Paul Mace Software. 

400 Williamson Way. 

Ashland. OR 97520: 

(600)523^258.(503) 

486-2322. 

Ust Price: S149 
Requires: 512K RAM. 
hard disk. DOS 2.0 or taler. 

In Short: This package's backup-and-restore 
programs are moderately fast arid moderately 
awkward . Although there are plenty of optiorv. 
there are no directory displays to ease the task of 
sheeting files and directories to back up arxi 
restore. 
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files are more extensive than those provid- 
ed by other programs. For example, you 
can decide whether to save a backup log to 
the hard disk only, or to the hard disk and 
the backup floppy disks, or you cannot 
save it at all. If you don’t save it, you’ll 
have to inseit each floppy disk in turn to 
fmd individual files to restore. If you de- 
cide later that this is more trouble than it’s 
worth, the verify program can reconstruct 
a log file from floppy disks already used 
for a backup. 

Mace Gold doesn’t let you mark files 
for inclusion or exclusion on a directory 
screen. You have to enter them by hand, 
and the program is strict about making you 
type in *.’• if you want to include all the 
files in the directory. A more tolerant pro- 
gram would let you press Enter inst^. 
Other choices on the menus include 
whether or not to use error correction, 
which slows down the backup and in- 
creases its size, and whether to verify each 
backup when it is performed — which dou- 
bles the time required for a backup. As 
Mace Gold is one of the moderately fast 
backup packages, you may want to spare 
some time for verification. With verifica- 
tion off, the program wrote files to a disk 
with a hole punched in it as if there were 
nothing wrong. 

The program is better at detecting when 
you open a drive door at the wrong time. 
An impatient message states, “Please, do 
not open the drive door while the disk is in 
use,” and the program resumes when you 
sheepishly obey. The backup program 
won’t overwrite disks created earlier in the 
same backup, but it rushes ahead and 
overwrites any disks from previous back- 


ups without asking. You can tell the pro- 
gram not to warn you when you’ve insert- 
ed a DOS-foimatt^ disk in the drive for a 
backup, but only if you’re willing to live 
dangerously. 

Mace Gold's backup disks use a propri- 
etary format unreadable by DOS, so you’ll 
need to use the log file on the hard disk if 
you want to restore individual files without 
feeding each disk in turn until the file you 
need turns up. Any file viewer can display 
the log, but Mace Gold suggests that you 
use the DOS FIND command in a form 
similar to this: 

FIND -WHATOISK. DOC- 890329#. St* ij;,. 

Other backup programs let you scan 
their log files from a menu, or at least don't 
make you type in filenames that consist 
mostly of numbers. The lack of a similar 
feature tends to tarnish Mace Gold. 


PC Tools Deluxe 

Without exiting Version 5 of PC Tools De- 
luxe. you can create files using a built-in 
word processor, send them to another 
computer via a built-in communication 
module, encrypt them, delete them, recov- 
er them, and unfragment them. It won’t 
surprise you that you can also back them 
up and restore them using one of the ambi- 
tious utilities that make up Central Point 
Software’s $79 do-everything package. 

You might almost consider buying PC 
Tools Deluxe for the PCBackup compo- 
nent alone. This efficient program can be 
run independently or be called up from the 
shell program that serves as a core and 
command post for the rest of the package. 
If you use the shell program, you can use 
PC Tools' built-in keyboard macro func- 
tions to replay a sequence of backup com- 
mands too complicated to store as a single 
configuration— for example, backups of 
multiple drives. Command-line parame- 
ters can’t be used to control the program in 
the current version. 

However you tun PCBackup, you get a 
fast, well-integrated program that uses a 
mouse or keyboard interface and can back 
up and restore to any DOS device. Help is 
always at hand at the press of a key. With 
standard floppy disks, the program uses a 
proprietary format not readable by DOS. 
With cartridge disks, tape drives, or any 
other device — and optionally with floppy 
disks — DOS’s format is used instead. In- 
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RHAILERS: 

DEAL YOURSELF IN 



GET A FULL HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 

You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 

MAGAZINE, POCOMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 

Here's your chance ta build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 

Plus — we make it easy for you to 
get the maximum profit from our 
fine. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much more! 

So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 

1 - 800 - 435-5003 

Or write: Frank Manziano, 

Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 



SOFTOARE 

BACKUP 



PC Tools Deluxe 
offers an extremely 
elegant screen to 
look at while 
backing up and 
doesn't bother you 
witfi information 
you can't use. As it 
works its way 
through, the 
moving highlights 
in each part of the 
screen indicate the 
file currently being 
backed up. 


cremental backups must be saved to a new 
disk rather than appended to the last disk of 
an earlier set. Even when PCBackup uses 
DOS's format, it combines all the hies on a 
backup disk into a single gigantic file rath- 
er than reproducing DOS's directory struc- 
ture. Only PCBackup can restore backups 
that it creates. 

You can back up or restore a full disk 
with a few keystrokes, or you can specify 
almost any subset of files based on date 
ranges, attributes, wildcards, or brute- 
force selections of individual files. Most of 
the informative screen is normally filled 
with a two-window display of directories 
and files, and you can select files simply 
by moving the cursor to the directory or 
filename, then clicking the mouse or press- 
ing Enter. Alt-key shortcuts let you start 
backup or restore operations at any time 
without wading through further menus. 



PC fools Oaftixt, 
Version 5.1 

Central Point Software. 
1S220NWQr8enbritf 
Pkwy., #200. 
Beaverton, OR 97006; 
(503)690«»0. 

LM Price: $79 


Requlrea:512KRAM. 

hard dtek (320K EMS recommended), DOS 3.0 or 
later. 

In Short: PC Toots Deluxe's backup module Is a 
fast, elegant program wkh a long list of options 
and a dear and ectty^HJse menu. A backup log 
on the hard dsk could make restores slightly 
easier to marrage. 
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Any configuration of files that you want 
to save or restore can be stored and later 
called up from a directory. Configurations 
can also include such sophisticated options 
as backing up to a 360K disk in a 1 .2MB 
drive — although PCBackup, probably 
wisely, doesn’t try some of the fancy tricks 
of other programs that use unusual for- 
mats, like forcing a 360K disk to accept 
720Kofdata. 

PCBackup handles errors with consid- 
erable flair. When confronted with a flop- 
py disk with a hole punched in it, it bravely 
tried to foimat the disk, locked out the non- 
existent sectors, and continued with the 
rest of the backup. Like most backup pro- 
grams, it warns you before overwriting a 
file when restoring, but unlike many other 
high-speed programs, it won’t demolish a 
floppy disk full of data without asking per- 
mission. 

Restoring files with PCBackup is rela- 
tively simple, but could be simpler. ’The 
program maintains no log on the hard disk, 
so it needs to get the backup catalog from 
the last disk of your backup before it starts 
a restore. Then, when you select the files 
you want to recover, you are prompted for 
the crarect disks in turn. If the disk with the 
catalog is missing or damaged, you can re- 
cover everything else by feeding in all the 
remaining disks one by one, which will al- 
low the program to rebuild the catalog, and 
then feed the disks in once again so that the 
program can copy files. A log on the hard 
disk would take up some valuable space 
but would avoid all the disk-swapping. 

The first release of this version of PC 
Tools Deluxe suffered from some minor 
quirks. The most aimoying was its refusal 









Push-ButlmCcnputmg 



In computerese, HyperPAD ** 
means computer-ease. 

HyperPAD (hi'par'pad) n. t a simple, powerful and 
productive way to launch applications, manage 
information, and plan work in an intuitive, easily 
personalized desktop environment 2 . Push-Button 
Computing” 


A sample Home PAD. Everything starts here. 
Now, any DOS-based computer can behave 
like a state-of-the-art workstation costing 
thousands of dollars iDore. 


It's a new definition of what personal computing can be. 
Buttons link you from where you are to where you want to be. 

Just push a button . . . and you're there. 



HyperPAD does for IBM, Compaq and compatible PCs what 
HyperCard does for Apple's Macintosh. Information manager, 
application launch pad, interactive trainer/mentor, prototyping 
tool — HyperPAD is all these. And more. Right at your fingertips. 

Push your own buttons 

HyperPAD lets you manage your information and plan your work 
effectively — it works the way you work. Simply push a button. The 
DOS button. The Phone button. The Calendar button. The Planner 
button. Any button you want. Do it your own way with 
HyperPAD's robust PADtalk"* scripting language. 


The DOS fWD. Press the DOS button. DOS 
is demystified. 


Redefine computing for yourself . . at the push of a button. 
HyperPAD. 



HyperPAD takes telephone and contaa 
management a step beyond by automating 
data management chores — at the push of 
a button. 


HyperPAD comes with more than two-dozen 
PADS — a complete desktop management 
environment that includes applications and 
utilities that would cost hundreds of dollars 
elsewhere. 
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BryhftDfll-Rcberts 


HyperPAD. Push-BoROO Computing. arxJ fAOialk are 
trademarks of Brightbilf-Roberts & Company Ltd. IBM. 
Apple. Macintosh & HyperCard, arx) Compaq are registered 
trademarks of International Business Machines. Apple 
Computet Irtc. and Compaq Computer Corporation 
respectively 

O 1989 Bnghtbili-Roberts & Company Ltd. 


"The Ultimate Launching Pad" 

—Esther C^on, Release W 

"...deceptively simple but remarkably rich" 

—Jeffrey Tarter, Soft'letter 

"It's pretty cooll" 

—John C. Dvorak, Industry Columnist 


Special Introductory Offer- 

Experience the simplicity power and efficiency of HyperPAD at 
the low price of just $99.W. To order now call 800-444-3490. 

To order, send coupon or call toll free. Company PO accepted by 
mail or fax. Also available from dealers everywhere. 
Biightbill-Roberts,l20 E.\X/bshington St Suite 421, Syracuse,NY 13202 
PH. 800-444-3490, 315-474-3400 FAX 315-472-1732 

!" Special Introductory Price $99.95 1 

I Please send me | 

I copies of HyperPAD at S99.95 each. | 

I Include S 10.00 shipping per order (New Ifork state residents add i 

j appropriate sales tax.) 

I Payment VISft MC AMEX Diners Check | 

I Card # Exp. Date 

I Name 

• Address Phone 

* City State Zip. 
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SOFTWARE 

BACKUP 


to start a backup if you have aliekly closed 
the drive door when it prompts you to in- 
sert the first disk. A few weeks after we re- 
ceived the first release, Central Point sent 
to all its registered users a disk with im- 
proved versions of the backup and some 
other programs — an increasingly rare 
model of the way a responsible software 
vendor treats its customers. 


Perfect Backup 

Perfect Backup is a program that’s still un- 
steady on its feet. But when it leams to 
walk, it may teach the big kids some tricks 
and shortcuts they never knew before. 

Cybemetronics’ $159.95 program lets 
you interrupt a backup and resume it later 
for any reason. If someone trips over the 
power cord when your backup is almost 
complete, all you have to do is plug in the 
computer, start Perfect Backup, and 
choose the Resume Backup option. 
You’re prompted to insert the last complet- 
ed floppy disk, and the program takes it 
from there. 

As this may suggest. Perfect Backup 
keeps its directories only on the floppy 
disks, leaving no record of its activity on 
your hard disk. The problem with Cyber- 
netronics’ method is that no directory any- 
where contains a complete record of the 
files you’ve backed up. The backup disks 
use a proprietary format unreadable by 
DOS, so if you want to restore a single file, 
you have to insert all of the floppy disks in 
turn and let the program read each directo- 
ry individually. 

When you find the floppy with the file 
you need, you still have some more exas- 


peration to deal with. Perfect Backup, 
amazingly, has no provision for selecting a 
single file to restore. You have to choose 
the option that prompts you before restor- 
ing any file and say no to every file on the 
flo|^y disk except the one you actually 
want. 

Perfect Backup is much speedier when 
putting the files on the floppy disks in the 
first place. The speeds of the different 
backup programs tested by PC Labs tend- 
ed to cluster at five or six “plateaus," and 
Perfect Backup easily landed on the sec- 
ond fastest of ^ese. 

The program performed much more 
slowly on restores, partly because of its 
flat-footedness in deling with large files. 
When it encountered a large file that start- 
ed on disk 5, it first asked us to insert disk 
6, read that disk for a moment or two, then 
asked us to insert disk 5 again before it ac- 
tually started restoring the file. After it fin- 
ished with 5, it asked for 6 and continued 
the backup process. 

Perfect Backup was one of the few pro- 
grams that wasn’t seriously flustered by 
deliberate errors. When 1 opened a drive 
door in the middle of a backup, it assumed 
something was wrong with the disk and 
tried to format it, but continued correctly 
when I closed the door. When I fed it a 
badly defective disk, it simply returned to 
the main menu with an error message, and 
I was able to continue the backup with an 
undamaged disk. 

Among the options offered by Perfect 
Backup are a choice among a half-dozen 
disk formats, slow and fast operations to 
ensure hardware compatibility, and op- 
tions to select files with hidden, system. 



Perfect Backup's 
screen uses yellow 
to indicate that your 
tiles have been 
backed up. The 
diamonds on the 
right side of the 
screen show the 
program's speed 
as it moves across 
the disk. Note that 
you don't have to 
look far for the 
vendor's phone 
number in case of 
trouble. 



Perfect Backup, 
Version 2.2f 
Cypemetronics Inc., f 5 
D^r Ct., Sacramento, 
CA 95823: (9f 61428- 
2100 . 

List Price: $159.95 
Requires: 320K RAM. 
hard disk. DOS 3.0 or 


later. 


In Short: Perfect Backup is a last mouse-driven 
program that allows you to resume an interrupted 
backup effortlessly. Its restores, however, are too 
awkward for ordinary use, and its options are 
generally Itmtied. 
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and read-only attributes. The program can 
also be told to back up the hard disk’s vol- 
ume label. The manual mentions an option 
to back up to a tape drive, but that option 
didn’t turn up on the menu. 

You can use either a mouse or a key- 
board to control Perfect Backup, but the 
interface proves to be awkward with both. 
The cursor keys don’t always behave the 
way the manual indicates that they will, 
and unfortunately there are no keyboard 
shortcuts that bypass the screen. When us- 
ing the mouse, you have to remember to 
use the right button to select an item and 
the left button to return to the previous 
menu. Command-line parameters can take 
care of the options when you run the pro- 
gram from a batch file. 

When you start a backup, the first 
prompt you get tells you to remove Disk 
000 from the drive. This is a puzzling mes- 
sage, because you never insetted such a 
disk in the drive. But if the first disk you 
want to use is in the drive already, remove 
it and insert it again. The program will now 
accept it as Disk 00 1 , which is the one it al- 
ways wants to use as the first disk in the 
backup. 

The manual tells you to install Perfect 
Backup by copying its files to a directory 
on your hard disk, but it then doesn’t tell 
you which of the two programs in the di- 
rectory to tun. Whatever you do, don’t 
choose the one called PBINSTAL on the 
theory that it configures the backup pro- 
gram itself. If you tun the PBINSTAL pro- 
gram from the hard disk instead of fiom 
the floppy disk, you’ll destroy the copy of 
the backup program that resides in the 
same directory. 
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INTRODUaNG 
THE COMPAQ 



Now it's possible to do just about anything you can 
think of, faster than you can think. 

Introducing the COMPAQ DESKPRO 386/33 
Personal Computer. Never before has so much 
performance, expand- 
ability and storage 
been put into one 
desktop PC. And 
never before has one 
PC been capable of 
so much. 

Inside its new 
system unit, you'll 
find that our engineers 

have redesigned just about every component to 
deliver a minicomputer level of power with 
unmatched PC flexibility. 

So you can use it as a stand-alone 
PC, putting its power to 
work on the most 
demanding CAD/CAE, 
financial analysis, 

'database 
management 
and other 
personal 
productivity 
applications. 

Or you 
can spread 

the power around, using the COMPAQ 
DESKPRO 386/33 as the driving force 
for a network or multiuser system. 

At the heart of the system is the 
Intel 386™ microprocessor. Running at 
a blazing 33 MHz, it works in concert 
with a series of technological advance- 
ments. Like a 33-MHz cache memory 
controller with 64K of high-speed 
static RAM. Interleaved memory archi- 
tecture. And the exclusive COMPAQ 
Flexible Advanced Systems Architecture 
This high-performance combination 

delivers a 35% performance improvement in It simply works better? 



A total of 

eight expansion slots 
let you customize the system 
to your needs by expanding 
memory and choosing from 
thousands of industry- 
standard expansion boards. 



High-speed VGA graphics 
are built in. And ^r greater 
graphics capabilities, add the 
optional COMPAQ Advanced 
Graphics 1024 Board. 


CPU-intensive appUcations over 25-MHz 386 
cache-based PC's. 

Or said another way, nothing will slow you 
down. No matter what you want to do. 

You can expand 
the 2 MB of standard 
RAM up to 16 MB 
using the high-speed 
32-bit slot. That leaves 
up to six industry- 
standard slots free 
to customize the 
system to the 
demands of 

the application you're using. 

If your job is particularly 
demanding, you can use up to 
five high-performance inter- 
nal storage devices to hold up 
to 1.3 gigabytes of data. And 
if that's not enough, bring 

total system Built-in 

cfnraop tn ? fi interfaces 

oLviagc iKj fnake it easy to connect pointing 

gigabytes with devices, printers, plotters or 
® ® \ other peripherals without using 

the optional an expansion slot. 

COMPAQ Fbted Disk Expansion Unit. 

There's more. You can run MS-DOS*, 
MS* OS/2, Microsoft' Windows/386 
and the XENIX’ and UNIX* operating 
systems. Access memory over 640K 
under DOS with the COMPAQ 
Expanded Memory Manager that sup- 
ports Lotus/Intel'/Microsoft (LIM) 4.0. 
And speed through calculations with 
33-MHz Intel 38/"“ and Weitek 3167 
coprocessor options. 

All the new advancements engi- 
neered into the COMPAQ DESKPRO 
386/33 deliver an unmatched level of 
power, expandability and storage. 

To do anything you want. 

comPM. 






m 386 PERSONAL COMPUTING, 
YOU'RE LOOKING AT 
THE MOST WANTED LIST 


In 1986, Compaq introduced the world to personal 
computers based on the 386 microprocessor. 

Since then, we've made it possible for every 
level of user to work with this powerful technol- 
ogy. In fact, more people work with COMPAQ 
386-based PC's than any other 386's worldwide. 

Today, Compaq offers the broadest line of 
these high-performance personal computers. 
Each delivers significant technological advance- 
ments developed by Compaq engineers. Each 
delivers optimum performance for the needs of 
different users. And each is built to the highest 
standards for compatibility and reliability. 

For power-hungry users who want 386 
performance to go, the COMPAQ PORTABLE 386 
Personal Computer does things normally reserved 
for a desktop 386 PC. Without compromise. 

For people considering 286 desktops, the 
COMPAQ DESKPRO 386s Personal Computer is 
an affordable way to move up to 386 performance. 
And if you have a 286 that you've outgrown, the 
COMPAQ DESKPRO 386/20e Personal Computer 


is an easy step up to the power and capabilities of a 
20-MHz 386 machine. 

For the increasing needs of today's 386 users, 
the COMPAQ DESKPRO 386/25 Personal Com- 
puter offers advanced performance. And for those 
who desire the most power and expandability 
available in a desktop PC, the COMPAQ 
DESKPRO 386/33 stands alone. 

For a free brochure on COMPAQ 386-based 
personal computers and the location of your 
nearest Authorized COMPAQ Computer Dealer, 
call 1-800-231-0900, Operator 93. In Canada, 
1-800-263-5868, Operator 93. 

COMPAQ: COMPAQ DESKPRO 386s: COMPAQ PORTABLE 386', 

It simply works better,* Registered U.S. Intent and lyademark Office. 
Intel! Intel 386 and Intel 387 are trademarks of Intel Corporation. 
Microsoft! MS! XENIX* and MS-DOS* are trademarks oi Microsoft 
Corporation. MS* Windows/386 and MS* OS/2 are products of 
Microsoft Corporation. UNIX* is a registered trademark of AT&T.* 
'Registered U.S. Patent and IVademark Office. Product names 
mentioned herein may be trademarks and/or registered trademarks 
of other companies. COMPAQ DESKPRO 386/25 paphics © 1988 
Accent Software, Inc. © 1989 Compaq Computer Corporation. All 
rights reserved. Printed in the U.S.A. 
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SOFTWARE 

BACKUP 


FACT FILE 


Point-and-Shoot 

PC-FullBak 


Depending on how quickly you speak, it 
can take longer to say the name of West- 
lake Data Corp.’s $129.95 backup pro- 
gram than it do^ to use it. 

As soon as you press a couple of keys, 
Point-and-Shoot PC-FullBak rushes from 
the gate, backing up files as if there’s no 
tomtmow. Any disk that happens to be in 
your floppy disk drive irrun^ately gets 
overwritten with data — even a disk that 
you’ve mistakenly inserted from another 
backup set. Before you catch your breath, 
the program is prompting you for a second 
disk, and in no titne at all your backup is 
finished. If your reflexes are razor-sharp 
and you don’t waste time staring at the 
well-designed screen, you may be able to 
label the disks as quickly as the program 
uses them. 

Point-and-Shoot PC-FullBak was 
among the fastest backup programs, but 
only when fed disks that it h^ already for- 
matted to its own specification — which 
means that DOS can’t read them. When 
the program encounters a disk that it hasn’t 
formatted, it does so without asking per- 
mission, and there’s no option that forces it 
to ask you. But the program handles errors 
with total aplomb. When we gave it a dam- 
aged disk, it calmly marked off the bad 
sectors and proceeded to use the rest of the 
disk without difficulty. Few other pro- 
grams displayed such savoir faire. 

The current version of Point-and-Shoot 
PC-FullBak evolved from a leaner version 
called PC-FullBak, which is still bundled 


with hard disks sold by CompuAdd Cotp. 
but carmot be bought separately. The cur- 
rent program comes in two flavors, both 
itKluded on the same disk. A program 
called FBEZ offers only a few basic op- 
tions on its one menu: back up all files or 
new files, compare backup and source, 
and restore. For most archival backups, 
these are all the choices you need, and if 
you have more than one hard disk parti- 
tion, the menu conveniently lets you work 
your way from the first to the last. A fur- 
ther option to back up a preset file list only 
functions after you’ve u^ the more elab- 
orate program called Fullbak. FBEZ is in 
fact a front end that lets you select simple 
options that are put into effect by the real 
bk;kup program, Fullbak. 

Fullbak, which uses Lotus-style 
menus, lets you back up groups of files or 
directories and create file lists for later use 
via Fullbak or FBEZ. It also sets defaults, 
including one that lets you use disks be- 
yond their specified capacities. One menu 
option lets you save a few milliseconds by 
dispensing with the advance estimate of 
the number of disks needed for a backup. 
Some options, including one to back up ^ 
files created after a certain date, aren’t on 
the menus at all but must be specified as 
command-line parameters when tunning 
the program. The directory screen displays 
only normal and read-only DOS files, not 
hidden or system files. If you want to back 
these up, you need to choose the option to 
back up the entire disk. The DOS system 
flies are never backed up, no matter which 
option you choose. 

When you point and shoot on the direc- 
tory screen in Point-and-Shoot PC-Full- 
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Mnt-and-Shoot 
PC-FutIBak doesn't 
hold back on 
anything when you 
back up. It reminds 
you which options 
you chose for the 
backup, how much 
lime the program 
spent waiting while 
you fumbled for a 
disk, which files are 
about to be backed 
up. aiKf which ones 
were already 
processed. 



PoInt-and-StHfot PC- 
FullBpk, Version 3.02 
Westlake Data Corp. . 

P.O.Box 171 1, Austin. 

TX 78767; (512) 328- 
1041. 

Ust Price: $129.95 
Requires: 384K RAM. 
hard disk. DOS 2.0 or 
later. 

In Short: Point-and-Shoot PC-FuUBak is one of 
the absol'jte speed champions among backup 
programs when it comes to backups to 
preformatled disks, and its menus arxl options 
are fast and easy to navigate. 11 also offers 
excellent error correction. 
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Bak, you probably will want to use more 
options than the menu tells you about. By 
reading the menu, you leam that you use 
the Spacebar to select a directory or file to 
back up. But only the manual reminds you 
to use the Ins key to see all of the files in a 
directory, or the / key to select only the 
files in a directory and not its subdirectory, 
or the * key to select all flies with the same 
extension as the one under the highlight. 
Don’t press FI for a reminder, because 
there’s no help to be found under that or 
any other key. 

When you use Fullbak, you can force 
the program to append the new or incre- 
mental backup to the space left over on the 
last disk of a previous backup. This feature 
can save acres of disk space on 1 .2MB and 
1.44MB disks and is uncommon among 
programs that use proprietary formats. Be- 
cause of that proprietary format, you can 
back up only to floppy disk drives. You 
can’t use an external floppy disk drive 
whose letter is higher than the letter of your 
hard disk, because with those devices 
DOS doesn’t allow the direct control of the 
hardware that makes proprietary format- 
ting possible. 

Point-and-Shoot PC-FullBak main- 
tains an extensive log file that it uses for se- 
lective restores or for selective verification 
of individual flies on backup disks. When 
you want to restore a file, a window on- 
screen lets you scan through a complete list 
of all your backups, which ate identified 
by date and time. You mark the file and 
backup date you need, and the program 
tells you which disk to insert for the re- 
store. 
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SOFTWARE 

BACKUP 


QuikSave 


The name of this program applies both to 
its backup procedures and its style. Micro 
Interfaces Corp.’s $99 QuikSave doesn't 
make you waste time or keystrokes. Al- 
most at the instant you enter QUIKSAVE 
at the DOS prompt, a menu screen dis- 
plays your cunent default options, and all 
you have to do is press Enter to start back- 
ing up. You don't get any warnings or 
prompts, even when you insert a disk from 
a previous QuikSave backup — although 
the program recognizes earlier disks from 
the same backup. QuikSave roars through 
a backup or restore at close to the lop speed 
available today, but if you get impatient 
anyway and drcide to interrupt the backup, 
just press the Esc key. The program 
doesn't pause to ask whether you really 
want to leave but instantly drops you back 
into DOS without further ado. 

As long as you don’t make mistakes 
like inserting the wrong disk or touching 
Esc at the wrong time, QuikSave won’t 
make mistakes either. Give it a bad disk in 
the middle of a backup and it doesn’t col- 
lapse the way some of its rivals do. It re- 
jects the disk with a beep of disgust, asks 
you to insert another, and proceeds with- 
out further incident. The only situation that 
confuses it badly is a shortage of mettMxy 
in your system. If for some reason you tty 
to back up with memory reduced by a large 
TSR or some other circumstance, the pro- 
gram flings garbage onto your screen and 
beeps loudly, but it finally exits to DOS 
without locking up. 

With better-designed screens and better 
user conveniences, QuikSave would be 


one of the world’s backup champions. 
When you want to mark files or directories 
to include or exclude when backing up, 
you have to type in their names by hand. 
There’s no directory listing to help you 
mark them or remember what they are. Al- 
though the menu conventions in the pro- 
gram are generally consistent, they’re also 
somewhat arbitrary. The Enter key often 
takes you to the next menu, never to the 
next line. Sometimes you can overwrite an 
entry, sometimes you have to press Enter 
as a toggle. One thing you can be sure of is 
that Esc will get you out of wherever you 
are — fast. 

The main menu has room to display a 
group of separate backup configurations, 
so that files associated with different tasks 
or different users can be backed up sepa- 
rately. Each configuration has its own set 
of include and exclude files, and each has 
its own setting for the number of days rec- 
ommended between backups. Best of all, 
each configuration can include files and di- 
rectories on two or more hard disks. 

If you let QuikSave modify your AU- 
TOEXEC file to install a file that keeps 
track of backups, your screen will be filled 
with an enormous warning whenever you 
boot after letting one of those recommend- 
ed intervals go by . A couple of keystrokes 
take you to a list of files that need backing 
up or directly to the main backup program. 
You can exit without backing up, but 
you’ll be blasted by that same warning the 
next time you turn on the machine. 

You can only restore or verify Quik- 
Save disks using programs that come with 
QuikSave itself. The backup disks use a 
proprietary format unreadable by DOS, 



QuikSave repofts 
on Its progress but 
doesn't tell you 
how much longer 
you'll have to wait. 
The "performance " 
Indicator tells the 
speed of file 
transfers: IBM 
machines and true 
compatibles 
should always 
reach 100 percent. 
"User time" Is the 
time you make the 
program wait for a 
new disk. 


BiMl 
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QuIkSmfs, Version 2.41 
Micro Interfaces Corp., 

18590 NW 67th Ave., 

#200, Miami. FL 3301 5: 

(600)888-6066, (305) 

823^088. 

List Price: $99; 
discounts for ntuitiple 
purchases are 
available. 

Requires: 256K RAM. DOS 2.0 or later. 

In Short: OuASave's ultra-high-speed no- 
nonser\se backups cause no dela^ at al. 
although the sometimes-oonfusing interface can 
be a barrier to quick action. An automatic 
scheduling program presents a full-screen 
warning wh^ backups are overdue. 
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but a catalog on the hard disk preserves a 
record of your backups, complete with the 
number of the disk containing each file. A 
search function lets you enter a file specifi- 
cation and lets the program search for all 
occurrences of the specification in the 
backup catalog. Unfoitunately, you can’t 
mark files in this catalog and let the pro- 
gram retrieve them for you. Instead, you 
switch to another part of the program, in- 
sert the backup floppy disk, arid let the pro- 
gram read a directoiy from the floppy disk 
itself. Here you can tag the files to be re- 
stored and let the program go to work. 

These directory screens, like other 
menus in the program, are more awkward 
than they ne^ to be. In the screen that 
shows the catalog on the hard disk, PgDn 
and PgUp move from floppy disk to floppy 
disk, but the Home and End keys merely 
beep when pressed. In the screen that dis- 
plays the directory from the floppy disk. 
Home and End are used to mark files for 
restores, while the PgUp and PgDn keys 
take overthejobofbeeping exclusively. In 
both screens, you can use the Arrow keys 
for a slow but silent journey through the 
lists of files. If you choose a total restore, 
you don’t have to bother with any of this. 

You can tell QuikSave to prompt you 
before overwriting files during a restore, 
and you can specify exactly which circum- 
stances call for prompting and which 
should be avoided altogether. You can tell 
the program exactly what to do when it en- 
counters hidden or read-only files — or 
files dated later than your most recent 
backup. QuikSave knows that you’re in a 
hurry to get your files onto your backup 
disks but that you may want to pause for 
reflection before putting them back. 
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¥)uknow 
exactfywhat 
your company 
wants in a 
color printer. 



SOFTWARE 

BACKUP 


TakeTwo Manager 


Give this program some vitamins and a 
new suit of clothes and you’ll have some- 
thing really impressive. United Software 
Security’s $139 combination backup utili- 
ty and He manager is slow and soba, and 
it can make itself welcome in the office 
through its ability to schedule full backups 
at regular intervals while performing par- 
tial backups at other times. It conies witha 
separate file manager and undelete pro- 
gram that can be installed in memory and 
popped up over applications. Yet com- 
pared wiA more-up-to-date programs, 
TakeTwo Manager is burden^ with an 
awkward interface, baffling menus, slow 
speed, and error-detection techniques that 
spring into action only when it’s too late to 
rescue lost data. 

When you install TakeTwo Manager, it 
sets up a directory for itself and a separate 
directory for its history files, then immedi- 
ately asks if you want to back up your disk. 
If you do, the program jumps to a menu 
that quickly displays a summary of the 
backup and prompts you to insert a disk la- 
beled with one of the printed labels provid- 
ed in the package. 

If the disk isn’t formatted, the program 
first asks you whether you want to format 
it, then invokes EXDS’s FORMAT, which 
tells you to insert the disk that you’ve al- 
ready insetted. When FORMAT is fin- 
ished, it asks you if you want to format an- 
other disk, and if you say no, you are 
brought back to the TakeTwo menu, where 
you must press Enter one more time before 
the backup will proceed. 

You may find all this excess prompting 


tolerable when you discover that TakeTwo 
Manager compensates for it with a feature 
that automatically resumes an interrupted 
backup. It doesn’t matter if you volunt^y 
escape out of a backup via the menus or if 
the power company abruptly pulls the 
plug. The next time you tun the program, 
it starts by prompting you to continue the 
backup where it left off. Because TakeTwo 
Manager is one of the slower backup pro- 
grams, this is a feature you may have to 
use often. 

By default, TakeTwo Manager backs 
up all your files during a full backup and 
any modified files during a modified back- 
up. You can choose either variety of back- 
up at any time, but you should probably 
pick a third, “automatic” option and let 
the program decide for itself which type of 
backup to perform. The program arrives at 
its decision based on its settings for the reg- 
ular interval between full backups, the 
number of files changed since the last 
backup, and the number of floppy disks al- 
located to a backup “pool’ ’ that is continu- 
ously recycled. Default settings are built in 
but can te changed via a moderately con- 
fusing menu. 

You can complicate matters further by 
using an optional backup recycling system 
that lets you divide your files into different 
classes. “Once-only” files are backed up 
once to a lettered series of disks and are 
never backed up again — not even during a 
full backup unless they are altered . ‘ ‘Reg- 
ular” files are files that are regularly 
backed up to numbered disks. These are 
always b^ked up during a full backup, but 
whetiier or not they go into a “modified” 
backup depends on which of two subcate- 



As TakeTwo 
Manager works its 
way thnxjgh your 
hard disk, it 
displays the 
number of the 
floppy disk it is 
using. The name of 
the second fkippy 
disk is changing 
color to indicate the 
arrxxjntofthedisk 
now filled. Gray 
areas represent 
remaining disks. 


FACT RLE 


rakeTWo Manager, 

Version atO 
United Software 
Security Inc., 8133 
Leestxrrg Pike, Vienna, 

VA 22182: (800) 892- 
0007,(703)5580007. 

Uat Price: $139 
Rsqulras:2S6KRAM. 

CXDS 2.1 or later. 

In Short: TakeTwo Manager has useful backup 
scheduling and easy restores, but it also has an 
awkwant interface, limited speed, and weak 
errorOetectlon functions. 


CIRCLE 410 ON READER SERVICE cxno 

gories you place them in. You can mark 
them to be backed up as soon as they are al- 
tered or only after a specified interval of 1 
to 60 days. You will find that it’s a lot easi- 
er to use this system than it is to figure it 
out from the information scattered around 
the manual. 

TakeTwo Manager’s backup disks con- 
tain DOS-readable copies of your files, but 
they are kept in directories whose names 
have no relation to the directories on your 
hard disk. If you don’t have a copy of 
TakeTwo Manager at hand to rebuild your 
disk automatically from the floppy disks, 
you can still recover your files by using or- 
dinary DOS commands, but you’ll have to 
reconstruct the original directory structure 
from memory. 

TakeTwo Manager uses well-designed 
backup catalogs for menu-driven restores. 
When you want to retrieve a file from the 
backup disks, a screen displays a list of ev- 
erything you’ve backed up, complete with 
the date. You just press a function key to 
mark the file, press another function key to 
start the restore, and a prompt tells you 
which disk to insert in the drive. Unless 
you’ve changed the configuration, you’ll 
be prompted before overwriting anything 
on your hard disk. 

PC Labs got an unpleasant surprise 
when we slipped a deliberately defective 
disk to TakeTwo Manager during a back- 
up. The program unhesitatingly wrote our 
files to the bad sectors on the disk. Only 
when we tried to restore the files did 
TakeTwo Manager notice that they 
weren’t on the backup disks. You can 
avoid most problems like this by using an 
option that turns on DOS’s rather weak 
VERIFY function when backing up, but 
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Who says fine art is out of reach? 
The HP PaintJet color printer pro- 
duces brilliant cdcxr for a price any 
business can afford. 


So now there’s no limit to what 

vmi nan nraatn 



with your business communica- 
tions. Surprise your audience with 
thousands of colors. Beamed up 
on an overhead. Or tucked neatly 
into a report Persuading people 
up to 85% more effectively than 
Mack and white. 

The PaintJet works with all your 
favorite graphics, presentation, 
spreadsheet and word processing 
software. Just hook it up to your 
IBM-compatible or Macintosh 
computer and start painting. 


Fbr (Hily $1395 (add $125 for the 
Macint^ interface). 

Call 1-800-752-0900 Ext. 711K 
for your nearest authorized HP 
dealer and a free sample output 
The HP PaintJet It’s what artists 
are starving for. 

There is a better way. 

Whp% HEWLETT 
WfnM PACKARD 


'Suggested Ua list prke. Business graphics crested using Hicrosoft* Excel, whkh Isa U.S. registered tndenurk (tf Microsoft Corpi 01989 Hewlett-Packard Company PE12916 

CIRCLE 326 ON READER SERVICE CARD 





When investing in Accounting Software, 
it’s wise to seek a second opinion. 


“Macola . . . is well suited to 
many different businesses with 
varying levels of accounting 
complexity. . . offering a mix 
of features and flexibility not 
seen in most systems!’ 

— PC Magazine 



Or two for that matter. Especially when 
they’re from two respected sources of 
produrt evaluation. 

.;T’' 

“Comprehensive and well 
designed, Macola Accounting 
Software is at the top of 
its class!’ 

— PC Magazine 



No matter the size, growth remains a 
common denominator among today’s 
companies. Investing in Macola Software 
is the choice for companies that plan to 
grow ... but don’t want to outgrow their 
accounting software. Here’s why: 

Flexible and Feature Rich. Macola’s 
system is modular so you can add more 
capabilities as your needs grow. Choose 
from 17 integr^ packages, including 
General Ledger, Accounts Receivable, 
Accounts Payable, Payroll, Assets/ 
Depreciation, Inventory Management, 
Customer Order Processing, Purchase 
Order and Bill of Material. Plus, there’s 
a fully integrated manufacturing sys- 
tem, and a Report Writer for customizing 
reports. 


Micro Focus is a registered trademark of Micro Focus Corp. 
leprint from PC Magazine, © i987, Ziff Communications Co. 
LAN Magazine is a publication of lUcom Ubrtr>'. Inc. 

Macda is a registered trademark of Macola, Inc. 


Management Reporting For 
Informed Decisions. Managers need 
better information on their departments 
to improve efficiency. Unique reporting 
capabilities are built-in to Macola, with a 
host of customizing options to meet your 
specific requirements. 


The Best Multi-User Compatibility. 

No other software can match Macola’s 
18 years of experience in mini and micro 
Ixxal Area Network (LAN) environments. 

‘ ‘Macola is the best LAN-based 
accounting product! ’ 

— LAN Magazine 


Speed and Data Int^rlty. Macola is 
the onl y high-end accounting software 
written in Micro Focus COBOL ... for 
maximum speed and data integrity. 
Source code is available 

“The package is fast in 
both stand-alone and 
network versions!’ 

— LAN Magazine 



investment. All major accounting firms 
recommend the software But PC Maga- 
zine said it best when they gave Macola 
their last Editor’s Choice ctesignation for 
accounting software “Managers of grow- 
ing businesses ... can be confident that 
their companies will not outgrow the 
software!’ 

If Macola sounds like the kind of account- 
ing software you want working for your 
company, call us today toll-free for more 
information and a personal demonstration. 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 



SOFTWARE 
333 E. Center St. 

P.O. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 


‘ ‘Macola ’s technical support, 
documentation, and cus- 
tomization assistance meets 
the high standards set by 
the software!’ 

— PC Magazin^p 


1 




CIRCLE 263 ON READER SERVICE CARD 


Copynghtad matef 


SOFTWARE 

BACKUP 



EDITOR’S CHOICE 


• Fastback Plus 

• Intelligent Backup 

Backup programs now perform 
wonders that were barely imaginable 
when IBM and Microsoft introduced 
backups to the PC with the XT and 
DOS 2.0. 

Fastback Plus ($189) formats 
floppy disks and backs up files with 
breathtaking speed to anything 
writable that uses a drive letter. Its 
range of options covers every 
conceivable backup strategy, and its 
macros let you run the most- 
complicated backups with a few 
keystrokes. Its clean, elegant 
interface makes it a pleasure to use, 
and it shrugs off disk errors with 
admirable ease. In offices, the 
advanced macro language can be 
used to create menus and messages 
that prompt unsophisticated users 
through this most sophisticated of 
backup programs. 

Intelligent Backup ($149.95) 
emphasizes a completely different 
way of preserving data. Instead of 
accumulating and sometimes reusing 
backup disks, as you would with 
Fastback Plus, Intelligent Backup 
automatically creates a “pool” of 
disks that it recycles when necessary 
in order to maintain up-to-date 
backups that can be restored quickly. 
This isn’t one of the fastest backup 
programs, but in many situations it 
can be the easiest to use. Every 
backup program should be able to 
restore individual files in seconds 
after you enter the filename as a 
command-line parameter. But 
Intelligent Backup is the only 
program that can. 


the manual warns that this will slow your 
backups by 40 percent. 

Because TakeTwo Manager’s backups 
are slow even with VERIFY switched off, 
you may want to think hard about your pri- 
orities before deciding which setting to 
choose. ■ 


Edward Mendelson is a contributing edi- 
tor o/PC Magazine. 
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Spin ifomtaiifoniteA with 
pudi-UuHoneaae, 

DIRECT ACCESS. The leading menu system for 
hard disk management. 


^ IRECT ACCESS is to 
Jv your software what a 
jukebox is to records. Both are 
fun and easy to usa Simply 
choose a tide from an organized 
listing, push a button and play 
your selection. 



'June 10. 19M 


DIRECT ACCESS lets you hop 
over complicated DOS com- 
mands, reduces errors, provides 
complete usage tracking, and 
secures your data with pass- 
word protection. 



DIRECT ACCESS topsail the 
national best seller charts-it's 
the ultimate menu system for 
hard disk management. Therds 
no easier, faster or more or- 
ganized way to play your 
software 

Also available, DIRECT NET, 
the single keystroke network 
menu system. 


MICTiCaSSM 
0WCTNtTi>tP>aiw>»^a<0<tt1idi«<ctef>iw»'>i ti^ 
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Call for the 

name of the 

DELTA nearest 

TECHNOLOGY 

wtmama. 

1-800-242-6368 


1621 Westgate Road, Eau Claire, Wl 54703, (715) 832-7575, FAX (715) 832-0700 


Manzana announces 
the indispensable 
5 V4” drive for the PS/2. 

When you aslted for a reliable 5V4" floppy drive, 
we went to work. We built a subsystem that performs 
flawlessly, is easy to install and competitively priced. Backed 
by a solid warranty and great technical support, our drives 
have made their way into the 10 largest companies in Amer- 
ica. When you must have quality, specify Manzana. 



External host-powered 
floppy drives which can be 
connected to PS/2 computers or com- 
patibles such as the Epson le. Includes 
all hardware & software for most 
installations. 

Manzana/1.2 dual 1.2MB & 360K 
drive-$374.95. 

(Will work on your Model 30 also!) 
Manzana/360 360K drive--$344.95. 


3 . 5 " 


Floppy drives for your 
PCs. XTs & ATS. 

External 1.44MB Drives: 

Host-Powered Plus for AT-$374.95. 
High Density External for XT-$384.95. 
Internal 1.44 MB Drives: 

Internal Plus-$1 99.95. 

3rd Internal Plus-$289.95. 

3rd Internal Mux Card-$99.95. 

High Density Controller Card-$94.9S. 


Also new! Manzana/1 .44, a 3.5’ external 1 .44MB drive for PS/2 Model 30. 


Gowrm 

mCROD 


To Order: 

Contact your dealer 
or call us directly at 

(805) 968-1387 



Manzana 


Manzana 
Microsystems, Inc. 
P.O. Box 2117 
Goleta, CA 93118 
Fax; 805/968-5449 
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From top to bottom: 
Elegance Model 1000. 
20 and 25 MHz: 
Elegance Model 2000, 
20 and 25 MHz; 
Elegance Model 3000 
25MHz 







The Dictionary Defines "ELEGANCE" as: 
"Beauty of Style-Scientific Precision” 


A Ibtally New Lineup of Five 
80386'Class SuperMicro Computers 
RedeSnine the Staiulards For Power Computing. 


NORTHGATE Defin 



FASTEST 386 EVER! 

UP TO 16 MEGABYTES OF 
MEMORY. A 256KB READ/ 
WRITE-BACK CACHE. UP TO 


If you need the ultimate in pure computing power, 
blended with every imaginable convenience and utility 
feature, Northgate's all-new Elegance Series is for you— 
AT PLEASiNCLY LOW PRICES! 


1.2 GIGABYTES OF SCREAMING- 
FAST HARD DRIVE STORAGE. 
16-BIT VGA DISPLAYS. THE 
OMNIKEY KEYBOARD 
AND CABINETRY LIKE 
YOU’VE NEVER SEEN BEFORE. 
SIMPLY... 


■ At the top of the Une— the Elegance 
3000. It's housed in a deluxe floors 
standing cabinet with space for 10— Ves 
10— half-height storage devices, with a 
tinker-proof locking. fulHength front door 
panel, 250-watt dual fen power supply 
with thermistor sensor to automatically 
control ventilation requirements 

just try filling the drive slots. Northgate 
gives you both 1.2 and 1.44 floppies 
standard. Hard drive selection Is up to 
you. From our 80MB SCSI with I7MS 
speed to dual 600MB SCSI or ESDI drives 
for a maximum capacity of 1.2 gigabytes. 
Plenty of space left over for more 
floppies, optical drive, tape backup, etc 

■ Inside lives the lightnlngl The 16 
megabyte capacity motherboard is hyper- 
enhanced with up to 256 Kbytes of 30 
nanosecond cache. But it’s not just a read 
cache as with most systems. Our 
engineers have add^ to a writeback 
algorithm that adds another boost to the 
already scorching processor power. 

Recalculations of even the biggest 
spread sheets are amazingly quick. Large 
databases are short work with Elegance. 
CAD drawings appear as ^st as you can 
release the ENTER key. 


And if you're tired of going out to lunch 
while a desktop publishing or graphics 
program strug^es through your current 
system. Elegance will put you on a diet! 
The speed of these systems cannot be 
belief without experiencing it for 
yourself. 

Northgate will custom configure your 
Elegance System to your own needs. 
Options indude 16-Blt VGA displays, tape 
backups to 150MB. a huge range of hard 
drives network software and hardware, 
laser printers. .just call. 

Ves. Elegance Systems are not for 
everyone Northgate has a broad line of 
top performarKe systems to meet any 
computer need. Our 286 family Includes 
our PC Magazine. Editor's Choice 286/12 
and both 16 and 20MHz complete 
systems Northgate's entry lewl 386 
system is our l6MHz selling for just $2599. 

Whatever your computer needs, you're 
further ahead with Northgate. Bacl^ by 
our unique OVERNIGHT R\RTS REPLACE- 
MENT POLICY and supported by the 
Industry's most qualified technical 
support staff. Northgate Is truly "The New 
Leader in StateOf-The-Art Power 
Compudrtg." 



Elegance Systems prices for 20MHz complete systems start at $3,399. 
For 23MHz systems, prices start at $3,999. 


PHONE NORTHGATE NOW FOR FULL 


NORTHOATC COMPUTER SYETEMS 

13895 industrial Park Blvd., Suite 110 
Plymouth. Minnesota 55441 


DETAILS AND PRICING 

HOURS: Monday throu^ Friday 7 a.m. - 8 p.m. Central 
NEW EXTENE>£D SATURDAY HOURS: 8 a m. - 4 p.m. Central 
Canadian Ibll Free Order hotilne; SOO-BBS-SBS? 

FINANQNC: Use the Northgate Big N revolving credit card instead of tyir^ up Visa or MC credit MltHons in Anartclng avaUabte. easy 
to Qualify OR ..Lease a Northgate with up to Rve-year terms Ideal when cash flow Is important Phone for details 
Northgate. OeoBnoe.andOmniKeyafetradeinBrisQfNoilh^ar Computer Systems. Inc. Al other produosate traderrarte or regiaered 
trademarks of their respective companies. 



800 - 548-1993 


Price* arxl specifkatlon* sul^t to change without notice. Northgate leaerve* (he rtghi to subUltute components of equal or greater 
quality or performance All item* aut^ect to avutabtllty. 



LAN's Best Friend 



Here's the American Power Conversion Advantage 

I Systems allow automatic, secure network shutdown during extended power outages, 
f No supervisor Intervention is required. 

I Ideal for file servers which are sometimes unattended or attended by untrained personnel. 
I Complete power protection from blackouts, brownouts, sags, noise, and surges. 

IThe largest selection of optional UPS Interface kits in the industry, including kits for 3-Com, 
Novell (AT and PS/2), Banyan (VINES and OTS), SCO XENIX, Convergent (SPC), Prime 
(2350). 



Dependable UPS systems from American Power Conwrsion 
support the UPS monitoring functions of: 
f Novell’s Advanced and SFT NetWare 2.1 
f 3-Com’s 3S/400 server 
f Banyan Vines 


A broad range of UPS products covers all networking requirements; 
110SE Miniature UPS (or Macintosh SE or PLUS 
330XT Low cost UPS protection for network workstations 
450AT For Compaq 386, MAC II, and CAD workstations 
520ES ■ For NetWare, VINES, and 3-COM file servers 
SOOFIT * For large file servers with multiple hard drives 
1200VX * For multiple PC’s or very long backup power duration 
‘These models provide interface for use with optional interface kits. 
International models available. Inquire about our UPS applications handbook. 



American Power Conversion 



350 Columbia Street f P.O. Box 3723 1 Peace Dale, Rl 02883 ITel (401) 789-5735 f Telex 362636 # FAX (401) 789-3710 
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Building Workgroup Solutions 

AT&T 
StarLAN 10 

by Frank J. Derfler, Jr. and Paid Ferrill 



AT&T’s new StarLAN 10 
and StarGROUP 
bolster the company’s 
position through 
conformity to 
standards, operational 
features, support, and 
integration with higher- 
level computers. 


AT&T has a long history in the telephone busi- 
ness, so it's no surprise that the company's so- 
lution to PC networking is based on telephone 
(twisted-pair) wiring. At transmission speeds of 
10 megabits per second, the AT&T StarLAN 
10 system — including the new StarLAN hard- 
ware and StarGROUP software — links DOS- 
based PCs and integrates them into Unix-based 
networks. 

Flexible, reasonably priced, and easy to itt- 
stall, StarlAN's earlier versions showed that 
the system can perform with all the throughput 
required by PC-based networks, even at 1- 


Mbps rates. Today, StarLAN 10 and its accom- 
panying software form a complete system that, 
in the PC LAN Labs benchmark tests, ap- 
proaches the throughput of competing systems 
like Novell's NetWare and 3Com's 3+Open 
LAN Manager. 

POPULARITY OF UNIX 

As was the case with the telephone, the grow- 
ing popularity of the Unix operating system can 
mean only good news to AT&T. Unix, after all, 
has its roots within AT&T. About 20 years ago, 
the switches and control units AT&T used to 
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deliver long-distance telephone service 
and high-speed communications circuits 
were computerized. AT&T engineer and 
computer scientists working with these 
telephone switching systems determined 
that a program-development enviromnent 
would make their efforts more productive. 
And so the Unix operating system was 
bom. 

Initially, AT&T went to companies like 
Digital Equipment Cotp. (DEC) for com- 
puter hardware; the Unix operating system 


was written for one of DEC'S early ma- 
chines, the PDP-7. The earliest work on 
Unix was done in 1969-1970, primarily by 
Dennis Ritchie and Ken Thompson of 
AT&T Bell Cabs. The Unix system was 
completely rewritten in 1973 using the 
newly developed C programming lan- 
guage. 

Because of its legal monopoly on tele- 
phone systems in the U.S. at that time. 


AT&T was prohibited by the FCC from 
selling computer products. So the compa- 
ny made the operating system available at 
no cost to colleges and universities. It was 
a wise decision, providing a strong techni- 
cal base for the system. The early exposure 
of entry-level computer scientists to Unix 
has certainly added to its growing market 
today. 

GETTING INTO THE ACT 
After the FCC Computer II and court-or- 
dered divestiture actions of the mid-1980s, 
AT&T was allowed to enter the corrqiuter 
retail business. But the company’s com- 
puter hardware sales operation got off to a 
slow start, particularly in the U.S. retail 
market. Many blame AT&T's initial lack 
of retail success on in-house management 
nirmoil; they also point to AT&T's reli- 
ance on Olivetti-designed PCs that weren't 
popular with American reviewers or users. 

You can still buy 4-year-old versions of 
AT&T Unix computers from resellers at 
bargain-basement prices. With the notable 
exception of a huge government contract, 
its current lines of 3B2 minicomputers 
have not been able to make a sizeable dent 
in the market currently owned by DEC, 
Data General, Hewlett-Packard, Wang, 
and IBM. 

This market resistance, however, could 
subside. AT&T’s new StarLAN and Star- 
GROUP offerings {StarGROUP is the 
name given to all nonhardware prod- 
ucts — the software can be bought on its 
own), combined with its Unix expertise, 
give the company a strong position in the 
emerging systems-integration market. 
AT&T offers the major things people buy- 
ing PC-based LANs and integrated com- 
puter systems want: conformity to stan- 
dards, operational features, support, and 
integration with higher-level computers. 

STARLAN AND STANDARDS 

AT&T is not alone in offering solutions 
based on twisted-pair wiring. Soon after 
the company developed the StarLAN con- 
cept, other companies armounced similar 
twisted-pair products. For a complete re- 
view of high-speed twisted-pair LANs, see 
“Making Corinections: Fast Performance 
over Telephone Wire” (PC Magazine, 
September 13, 1988). 

The name StarLAN refers to the net- 
work wiring and signaling architecture 
created by AT&T that uses CSMA (Carri- 
er-Sense Multiple Access) protocols over 
twisted-pair wire. The AT&T StarLAN 
system comes in two different flavors: 1 


Designed primarily to run Unix, the 20-MHz, 386-based AT&T 6386 WGS proves the ideal 
server for the company's StarLAN 10 network, with its ability to handle AT&Ts StarGROUP 
software (not shown) as a Unix application. The StarLAN 1 0 Network Hub Unit (NHU ; inset) 
links the 6386 WGS and its Unix termirtals with PCs mnning DOS-based client software that 
pass requests to the server. Installed In each PC and the 6386 WGS is a StarLAN 1 0 Network 
PC NAU adapter. In addition, one jack on the NHU allows connection to existing coaxial-based 
Ethernet networks: the other jacks accommodate twisted-pair wiring. 


CONNECTIVITY 

AT&T STARLAN 10 
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CONNECTIVtTY 

AT&TSTARLAN10 


AT&T STARLAN TOPOLOGY 




The AT&T StaiiAN 10 has a hub-type 
topology that matches the wiring-doset 
and distribution-panel wiring archi- 
tecture used for telephones — and 
utilizes the same unshielded twisted- 
pair wire found in modem telephone 
installations. The Network Hub Unit, 
usually located in the telephone wiring 
closet, is here linked to the AT&T 6386 
WGS computer, which runs the 
StarGROUP software as a Unix 
application. As a result, application 




programs nmnlng oh networked PCs 
fitted with Network Access Units, or 
NAUs, can share files with Unix 
applications, in addition, a version of 
the StarQROUP server software for 
DOS lets a PC simultaneously act as a 
client to the 6386 WGS and as a local 
disk and file server. Other stations on 
the network can also function as SNA 
(Systems Network Architecture) or X.25 
gateways, as shown. 


Client workstation and 
SNA gateway over DOS 


StarCROUP client and 
server software over DOS 
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CONNECTIVITY 

AT&TSTARLAN10 


BENCHMARK TESTS; AT&T STARLAN 10 


The AT&T StarLAN 10 system — StarLAN 10 hardware and 
StarGROt/P software — doesn’t handle small data blocks with 
the speed of Ethernet and NetWare because It relies on Unix 
instead of a specialized operating system. But StarLAN 10 
does offer compatibility with Unix application software— and 
gigabytes of contiguous data storage. 


The PC LAN Labs benchmark tests are 
written in C and are independent of 
commerci£^ software. Each load station 
operates at a rate many times that of a PC 
in a typical heavy-use environment (such as 
a data-entry operation). We have desigr>ed 
these tests so that a single station 
represents five to ten times the load of a 
user performing an interactive task (such as 
updating records) on a typical network. 

The Network Throughput Urtder Load, 
Hard Disk Access Load, and Database 
Load benchmark tests each report the 
throughput recorded during the performance 
of a standardized task on the network. To 


obtain the figures shown here, we run a test 
program performing a sequential create, a 
sequent!^ read, a sequential write, a 
random read, and a random write of a large 
file. The record sizes used in these activities 
systematically rotate among 16K, 4K, and 
512 bytes. Usually a 1MB file is used, but 
this size may be adjusted for unusually fast 
or slow networks. 

While the general test program is run, 
we load the network with specific programs 
for each of our three benchmark tests. The 
results shown represent the average 
throughput over a period of time sufficiently 
long to ensure consistency. 


Network Throughput Under Load 


Zero stations Throughput t 


600-0 - 


400.0 _ 

200.0 _ 
0 


One station 


Throughput t 


600.0 . 
eoo.o . 
400.0 . 


200.0 

0 


435.74 744.7 563.7 




NETWORK THROUGHPUT TESTS: COMPOSITE VIEW 


The Network Throughput Under Load test loads 
network cards, media, and access protocols but 
places a small load on the server. While the timed 
station transfers files, load stations read and write 
1 -byte data files, creating a high volume of data 
packets and increased activity on the network. 


Relative Throughput 
{3+Q?en LAN Manager • 100) 


Two stations Throughput t 



Three stations Throughput t 








* These products were not reviewed, but we ran tests on them for oomparison. 


t Kilobits per second. 
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SOLUTIONS 



Hard Disk Access Load 


Zero stations Throughput '262 


Two stations 


« 0.0 ^ 
200.0 


Throughput '262 


400 0 _ 
200.0 . 


Three stations 


Softwira rwn* 
Network intsrtace 
cant 


474.4 714.4 531.9 

1 ■ 


239.1 6642 428.2 




t Kilobits per second. 


HARD DISK ACCESS LOAD TESTS: COMPOSITE VIEW 


The Hard Disk Access Load test heavily loads 
the hard disk and disk-caching system. Each 
load station randomly accesses its own 100K 
data file using IK records while the timed station 
transfers files. This procedure tests how well the 
software handles the drive and the speed of the 
disk subsystem. 



Relative Throughput 

{3*Open LAN Manager •^00) 


* Thaae products were noi reviewed, but we ran tests on them for comparison. 


Bigger— 

Vfeature Deluxe^ lets your DOS system 
use hard disks it thought it couldn't, all in one 
bootable piece— no aitifidal partitions! Span 
two drives into C: and boot from it, use MFM, 
RLL, ESDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 11-33 $120 

DllB-14^ PCB takes a different appnMch to 
drive expansion, stretches your >^''8 Drive 
Ikble to support the drive you choose— MFAf, 
ESDI, RLL, up to 2048 cylindersl Comes with 
setup and low-level format routines, works 
with UNIX, XENIX, Pick, NoveU, DOS. $95 

Faster— 

Vcache^ speeds disk operations, stores data 
in RAM so it's there for you next time you need 
it— no waiting! Option^ delayed sector write, 
lookahead buffer. Works with ai^ type of 
memory, caches up to 15 Mb, bun^es accel- 
erators for your diskettes, screens, and 
keyboard. DOS 2-4. 

$59.95 

Vopi^ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar- 
ranges all your files neatly in contiguous 
clusters so yon won't waste ai^ time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $59.95 

Safer— 

Vlock^ protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
decide who does what to which files, even 
locks out Cti-Break during boot! $135 

Easier— 

Vtools^ is a slick set of disk management 
tools for DOS and OS/2. Displ^ directories in 
whatever order you like, bnnvse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and more! $49.95 

SEE YOUR DEALER OR CALL TOLL-FREE 


1 (800) 284-3269 

GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
SAN DIEGO, CA 92103 
(619) 298-9349 
FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/VISA US shpg/hdlg $3 CA orders add 7% 
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BENCHMARK TESTS; AT&T STARLAN 10 


Because StarGROUP runs as a 
process under Unix, the file- 
management software must pass 
requests to the Unix operating system 
for response. This process — and the 
fact that the Unix file system isn't 
designed for fast response — results in 
a lower throughput rate than we 
obtained with Novell's Advanced 
NetWare or with 3Com Corp.'s 
3+Open LAN Manager running on fast 
servers and using thin Ethernet. The 
throughput for StarLAN 10 hardware 
and StarGROUP, however, remains 
better fhan 90 percent of the network 
systems we have tested in the past. 


Database Load 


As data file operations are being 
performed, our LAN benchmark tests 
rotate among 16K, 4K, and 512-byte 
records, and we found fhat the StarLAN 
10 system particularly slows down on 
the smallest record size. On larger- 
record retrievals, it is as fast as the 
Novell and 3Com systems; this pace is 
typical of the PC server programs we've 
seen that run over multiuser operating 
systems. 

AT&Ts StarGROUP sofN/are was 
tested in a typical configuration using 
the AT&T 6386E WGS as a server. The 
other two systems used the IBM PS/2 
Model 80. 


Zero stations Throughput t 



One station Throughput t 


$ 00.0 

4000 (- 

200.0 _ 

0 _ . 

418.0 731.4 399.0 



DATABASE LOAD TESTS: COMPOSITE VIEW 


Two stations Throughput t 




In the Database Load test, alt stations share a 4MB 
data file and its index file during reading, locking, 
and writing tasks while the timed station transfers 
files. This test reflects the record-lockir>g support of 
the system and the way it hartdies a number of 
random, simultaneous accesses to a common file. 


Relative Throughput 
{3*Op0n LAN Mansg&r « 1 00) 







Three stations Throughput t 


308.74 714.4 346.1 

t Kilobits per second. 


* These products were not reviewed, but we ran tests on them for comparison. 
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If you think all 
ETHERNETS 

are created equal... 


think again... 



G- Etiienift 8’bit 
PC adapter 


and again... 




, 

1 1 
• 
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n 





G/EOtentei l6-bU 
AT adapter 


and again. 


G/ Ethernet Micro Channel adapter 


T hree high performance Ethernet adapters 
for NetWare that strictly comply with the 
IEEE 802.3 networking standard. So you 
get both the highest performing LAN* 
and the Ethernet standard. 

Gateway’s G/Ethemet is available - 

today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethemet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethemet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 


Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 
And best of all, when you choose Gateway’s 
G/Ethemet, you get the product 
quality, reliability, and technical support 
that have made us one of the leading net- 
working companies, year in and year out. 

*Call today to get your FREE copy of the 
G/Ethemet performance benchmark report. 

1 - 800 - 367-6555 
(714) 553-1555 in California 
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2941 Alton Ave • Irvine, CA 92714 

G/Ethemel a a trademark d C«teway Communications. Inc. AD other trademarks are ctf lhar 
reqxctive manufacturers. Copyrighi ^ 1968, Gateway Communications, Inc. All nghts reserved. 





GIVE US HALF AN HOUR AND 
$399 AND WEU GUARANTB 
YOU A FUi FEATURQ) NETWORK. 


THAT’S ALL it takes to turn two IBM or 
compatible PC’s into a true network. Half an hour 
or less to install MainLan and $399 for MainLaris 
complete Starter Pack. 

And if you want to add 
1, 2 or more, it’s just a 
matter of $199 for each 
additional computer. 

An inexpensive way 
to turn your fragmented, 
unsociable collection of 
computers into a fully 
functioning network, 
sharing printers, making 
files, data and hard disks 
available to anyone who 
needs them, giving you 
electronic mail and the 
comfort of security 



The MainLan Starter Pack-everything 
you need to connect two computers, 
including two network boards, sofi- 
ware, documentation, and a 165' 
shielded cable with terminators. The 
Extension Pack contains the network 
board, and a 165' cable. Up to 63 ^ 

PC's can be connected as Jar as ^ ^ 
1000' total. . M I s 0 

^ C 0 M M 
kUltt 

m 


COMPATIBLE LAN 

Because MainLan is NETBIOS 
compatible, you can run most of 
the jxjpular multiuser NETBIOS 
compatible applications programs 
without mochncations. Supports 
file and record locking 

THRIFTY LAN 

MainLan is easy on your pocket- 
book, too Our unique h^ware 
design costs less to produce-and 
you enjoy the savings. You’ll also 
enjoy not having to have an 
expensive network server 


FRIENDLY LAN 

MainLan’s menu system lets 
you spend your time working 
instead of learning how to make 
it work. To transfer or manipu- 
late files, redirect printer out- 
put, or send E-mail, just press 
the apprcpriate key. You can be 
a full-fledged member of the 
network while using as little as 
50k. All this at a transmission 
rate of 4 Mbps. 


LAUDABLE LAN 

Don’t just take our word on it. 
“PC WORLD” in England says 
“MainLan is a revolutionary 
way of operating in a multiple 
machine environment without 
having to make all of the usual 
sacrifices. It has the potential 
to be the low-cost networking 
standard of the futurer The 
kind of features that earned 
MainLan the PC MAGAZINE 
EDITOR’S AWARD at the 1988 
British Personal Computer 
Awards. That’s MainLan. 


THEfEAfURB 

^ NETBIOS compdiible 
[ I I r ^ 4 Me^bits per second transmission rate 
^ Needs as little as SOk RAM 
► Printer Sharing 
^ Hard Disk Sharing (Mmial Drive) 

^ 90 days free support 


Please ship me MainLan's full-Jeatured LAN. I understand that 1 may return the Starter Pack 
anytime within 30 days, jor a jitll refund (excludes shipping and handling if I am not completely 
satisfied. Limit of one starter pack per customer site, please. 

All sales outside of US. are final. 

Starter Pack $39900 + $10 Shipping & Handling* 

Extension Pack $19900 + $10 Shipping & Handling* 

Payment may be by VISA, MasterCard, money orders, cashiers check, or C.O.D.s Purchase Orders 
(hardcopies only) are accepted from Fortune 1000 companies, and educatiorutl medical military 
and gyvemment installations. 

*Shipping via UPS Blue. Florida residents add 6% sales tax. 

IBM l» a rtgtsicred trademark of International Business Machines Corp 


THE GUARANTEE 

It’s simple. Try MainLan at our 
special introductory offer of $399 
for the 2-PC Starter Pack and if it’s 
not what you want in a LAN, return 
it within 30 days and we’ll return 
your money 

US Sage, Inc. Department AJl 
2005 Tree Fork Lane. Suite 125 
Longwood, FL 32750 
(407) 331 -4400 FAX (407) 331 -4406 

MainLair 

LOCAL AREA NETWORK 

CALLTOORDQt 

800 * 999-6770 
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Mbps and 10 Mbps. The 1-Mbps system 
has been available for several years, and 
though our tests in the PC LAN Labs al- 
ways showed its speed to be enough for 
most PC applications, it never sold well. 
Neither AT&T's marketing nor our testing 
could convince the people who buy net- 
works that 1 Mbps is a sufficiently fast 
transmission speed. 

AT&T’s new 10-Mbps StarLAN 10 
system conforms to the draft version of the 
lOBaseT standard prepared by the IEEE 
(Institute of Electrical and Electronics En- 
gineers). The lOBaseT IEEE designation 
refers to a 10-MHz baseband network uti- 


lizing twisted-pair wire; the standard de- 
scribes the types of signaling and kinds of 
connectors used and the configuration of 
the wiring system. 

The appeal of this distribution scheme 
is that most buildings already have a mod- 
em telephone system in place. Most phone 
systems have the two extra wire pairs 
needed by lOBaseT-conforming LAN 
hardware, so anyone with such a system is 
already wired for this type of network. The 
lOBaseT standard, however, makes real 
economic sense only if the telephone wir- 



LAN OPERATING SYSTEMS: SUMMARY OF FEATURES 


This table provides a look at how well AT&T's StarGROUP stacks 
up against its competition from 3Com Corp. and Novell. The list of 
features was chosen to emphasize differences among the products. 


GENERAL INFORMATION 

StarGROUP 

AT&T 

Advanced 
NetWare, 
Version 2.12 
Novell Inc. 

3+Open LAN 
Manager 
3Com Corp. 

List price 

$1,295 
(8 users) 

$2,695 
(100 users) 

$2,995 
(unlimited users) 

Peer-to-peer resource sharing 

• 

O 

o 

Dedicated server required 

SERVER SOFTWARE 

o 

• 

0 

Operating system 

Unix 

Proprietary 

OS/2 

Minimum RAM required 

7MB 

640K 

4MB 

Maximum number of cards bridged 

2 

4 

4 

Accepts Token-Ring cards 

O 

• 

• 

Accepts Ethernet cards 


• 

• 

Accepts ARCnet cards 
WORKSTATION SOFTWARE 

•• 

• 

• 

Compatible with OS/2 workstations 

O 

• 

• 

RAM consumed by DOS workstation 
NETWORK ADMINISTRATION 

24K-150K 

15K-35K 

105K-197K 

Keeps historical error/status log 

• 

• 

• 

Accrues costs by resource 

O 

• 

• 

Suspends workstation on error 

• 

• 

• 

Reports bad packets and errors 

SECURITY 

• 

• 

• 

Access contingent on group 
membership 

o 

• 

• 

Access contingent on password 

• 

O 

• 

Access contingent on date and time 
PRINTER SHARING 

o 

• 

O 

Print spool hunts for appropriate 

• 

• 

• 


printer 

•—Yes O— No 

* StarGROUP accepts cards of this type from a limited number of vendors. 


ACT 2 ACCOUNTING 
WILL INCREASE YOUR 
NETwork PROFITS 

Professional MULTI-USp R 
accounting for PC-DOS and 
MS-DOS that has been field 
proven for over 7 years. 

Supports: Novell, Grapevine 
3 COM, STARLAN, Network-OS, 
LANtastic, IBM PC j^AN, TOPS 
and Concurrent DOS . 

GENERAL LEDGER 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
ORDER ENTRY/INVOICING 
INVENTORY 
PAYROLL 

Only $299.00 per module 
or get all 6 modules at 
one time for only $999.50 
(plus $11.50 S&H) 

COMPARE AND SAVE 

Compare the features and 
benefits of ACT 2 with 
other multi-user accounting 
systems. You'll be 
pleasantly surprised. 

GREATER POWER, FLEXIBILITY, 
SECURITY, INTEGRITY AND 
VALUE THAN OTHER MULTI-USER 
ACCOUNTING SYSTEMS COSTING 
THOUSANDS OF DOLLARS MORE. 


30 DAY HONEY BACK GUARANTEE (from 
date of invoice). Product must be 
returned in resaleable condition. 
15% restocking fee applicable on 
all products bought directly from 
COUGAR MOUNTAIN SOFTWARE. 


CALL 

1 - 800 - 344-2540 

UNIX V version also available, 
call for information. 

COUGAR MOUNTAIN SOFTWARE 
2609 Kootenai 
P.O. Box 6886 
. Boise, Idaho 83707 

copyrights - Novell, TOPS, 3 COM, 
STARLAN, Network-OS, LANtastic, IBM, 
Grapevine and Digital Research. 
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ing in your building is well documented, 
which is not often the case. If the wiring is 
such a mess that you will need a new in- 
stallation anyway, then the only advantage 
of a lOBaseT setup over a system like To- 
ken-Ring is the low cost of the wire itself. 

AT&T is a member of the IEEE com- 
mittee working on developing the final 
lOBaseT technical specification (its Star- 
LAN products conform to the current draft 
standard), which ensures that its interests 
will be well represented. The lOBaseT 
draft specification is about to go to a letter 
ballot and could become an IEEE standard 
as early as December 1989. AT&T plans 
to update its hardware to ensure compati- 
bility with the standard in its final, ap- 
proved form. 

HARDWARE OFFERINGS 

AT&T’s latest hardware offerings include 
the AT&T 6386 WGS (Work Group Sys- 
tem). This machine is a little larger than an 
IBM PS/2 Model 80, uses a 20-MHz 
80386 processor, and has AT-style ex- 
pansion slots along with special slots for 
32-bit memory. The 6386 WGS lacks the 
rough edges, particularly in its interior lay- 
out and design, that were so evident in the 
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early AT&T products. Our test ma- 
chine — with 4MB of RAM and an 80MB 
hard disk — costs slightly over $8,200. 

AT&T designed the 6386 WGS to run 
the Unix operating system. As such, it is a 
full-blown multiuser/multitasking com- 
puter system capable of handling many ter- 
minals. But the 6386 WGS can act as the 
backbone server machine in a StarGROUP 
network of PCs, providing capabilities on 
a par with Novell, 3Com, and Banyan 
networking systems; this is an important 
point for PC system designers. 

CONNECTING THE COMPUTERS 

To cover all the types of computers that 
might attach to a StarLAN 10 LAN, 
AT&T developed a number of different 
network interface devices. For PS/2 ma- 
chines, a $495 MClOO NAU (Network 
Access Unit) is used with an AUI (Attach- 
ment Unit Interface) adapter. The $495 PC 
NAU is the primary interface for PC- and 
AT-type computers. The adapter for the 
PC AT bus is a circuit board with direct 
plug-in connections for the telephone 
wire. It doesn't need the external trans- 


ceiver used on AT&T’s Micro Channel 
board or found in some versions of the 
competing 10-Mbps twisted-pair prod- 
ucts. Adapters for AT&T’s other comput- 
ers, including the 3B2 minicomputer line, 
are also available. 

StarLAN 10 features a hub-type topol- 
ogy that matches the wiring-closet and dis- 
tribution-panel architecture used for tele- 
phones. All network connections run 
directly from a node to a Network Hub 
Unit. The $1 ,895 unit provides 1 1 modu- 
lar jacks and I Ethernet transceiver port. 
The Ethernet transceiver port allows con- 
nections for existing eoaxial-cable-based 
Ethernet networks. 

The Network Hub Unit performs other 
functions besides serving as a tie point for 
the client machines. It also provide ampli- 
fication and retiming of network signals 
before it retransmits them. This lets you 
have up to 328 feet of wire between the 
hub and each node. The hub has lights that 
indicate whether the network is operating 
correctly and whether it is properly con- 
nected to the nodes, so it is also a valuable 
troubleshooting tool. 

Other StarLAN 10 devices available 
from AT&T include an $895 fiber adapter 


Ww been in the 
netmkingbusiness 
20years,soyii 
canhookipaPC 
maa)L5ieof minutes. 







that permits workstations to be up to 1 kilo- 
meter away from the hub; 1:10 and 10:10 
network bridges that allow you to add 
more networks to the system; and an inter- 
face to the AT&T ISN (Information Sys- 
tems Network) — a packet-switched sys- 
tem architecture for large installations. 

STARGROUP SOFTWARE 

AT&T wants to offer a comprehensive so- 
lution to any organization’s networking 
needs; this means allowing the integration 
of a variety of machine types and a multi- 
tude of communications media. AT&T ac- 
complishes this with its StarCROUP soft- 
ware for both Unix and MS-DOS systems. 

While Novell’s NetWare, Banyan's 
VINES, and 3Com’s 3+Open LAN Man- 
ager network operating systems can use 
many different kinds of network interface 
cards, StarGROUP supports only AT&T’s 
network interface adapters and a few Eth- 
ernet adapters marketed by Ungermatm- 
Bass and Interlan. StarGROUP does not 
support Token-Ring networks. 

The Unix-based server software, Star- 
GROUP Software LAN Server for Unix, 
runs on AT&T 3B2 and 6386 WGS ma- 
chines under the Unix operating system, as 
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well as on computers that have compatible 
versions of AT&T’s Unix V operahng sys- 
tem, like IBM PS/2 and Compaq systems. 
The software and operating system require 
a minimum of 4MB of RAM . 

A Unix-based server has several advan- 
tages over a DOS-based server. For one 
thing, the Unix machine can provide giga- 
bytes of hard disk storage in large, contig- 
uous files. Second, modem Unix- and 
DOS-based applications can share data 
fries in the Unix-based server. Finally, the 
ability to create Unix shell scripts gives 
system managers and developers flexibili- 
ty in controlling printers, gathering statisu- 
cal data, and performing other mainte- 
nance functions. 

On the average, Unix-based servers 
have much faster throughput than DOS- 
based servers like Lantastic, and Srnr- 
GROl/P is no exception. BulStarGROUP 
s6ll mns as an application under Unix; the 
file management-software must pass re- 
quests to the Unix operating system for re- 
sponse. This, combined with the fact that 
the Unbt file system isn’t tuned for fast re- 
sponse, means that the throughput is slow- 


er than that provided by products designed 
to service PC applications through propri- 
etary operating systems, such asNetWare. 

"The Unix server program supports up to 
64 DOS clients simultaneously, with up to 
SI2 links to the server. In this mode, the 
Unix operafing system is completely trans- 
parent to the DOS workstation user — the 
server looks like just another disk drive. 
While Novell can support 100 simulta- 
neous clients, this is not necessarily an ad- 
vantage — in most installations, several 
dozen active clients can keep a server’s 
hard disk drives and network interface 
connections very busy. 

MULTIUSER. MULTVEXTRAS 
Since the underlying Unix operating sys- 
tem has tme multiuser/multitasking capa- 
bilities, many other features ate included 
as part of the StarGROUP software pack- 
age. Services like printer spooling and 
user-to-user messaging are done through 
Unix utilities. Devices on client machines, 
like attached printers, can also be made 
available to the network, freeing you from 
the need to attach all the network printers 
to the file server. This capability allows a 
user in one department to print a report on 



Two minutes and 5 seconds to 
be exaa. That’s all the time it takes 
after you install a networking card- 
something you have to do for any PC. 

Let Digital, the world’s leading 
computer networking company, put 
its experience to work for you. VCTien 
you want to install, use, maintain or 
add on to a PC LAN, we make it fast 
and easy. And with our new' family 
of PCLAN/Server'“3100s and our 
networking software, we offer total 
PC integration. The kind of integra- 
tion that lets you share files, applica- 



tions, mail and printers, and lets you 
access minicomputers and main- 
frames. Plus, you get all the security 
and service you’d expect from the 
networking leader. 

What are you waiting for? 
Contact your Authorized Digital 
Distributor now. Or call 1-800- 
842-5273 for more information by 
fax or mail. TA* 1 

Digital 

It 

now 

A DirbaJ E-^uipineni Corpunmn The Diftstal lofB). Digiul ha 

n IK1W and K .LAN- Saver are iraucmarlu of Dinkal Equipment 
Cuiporaiion. 
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the most convenient printer. 

The administrator of the SmrGROUP 
system controls the software from any 
DOS PC on the network or from any termi- 
nal communicating with the Unix side of 
the computer. Since any PC can log on 
through the network as a Unix terminal, 
it’s simple for the administrator to enter the 
SwrGROt/P configuration program. Star- 
CROVP (both the Unix and DOS ver- 
sions) includes a software package called 


Menus that you can load as an interface 
both for the administrator and for users. 
Menus helps the administrator manage 
user capabilities, file access, and printer 
functions. 

You must spend a little more time con- 
figuring AT&T’s Menus than you have to 
with similar products from Novell and 
Banyan, which automatically read factors 


like server names from the environment. 
The process moves quickly, though. If you 
don’t want to load Menus, you can control 
the network through a command lan- 
guage — it is not difficult to use, and 
AT&T’s excellent manuals are a big help. 
Overall, the StarGROUP server software 
is simple to install and configure, through 
the menus or the command language. 

The StarGROUP Software LAN Server 
for MS-DOS runs on PC hardware running 
MS-DOS 3. 1 or later. It provides the same 
basic file and printer services as the Unix 
version, but it gives StarGROUP server 
capabilities compatible with MS-DOS ma- 
chines. The software mns in either a dedi- 
cated or a nondedicated server mode, so a 
DOS system can service infrequent file 
and printer requests and still tun EXDS ap- 
plication software. 

Network applications written to indus- 
try standards, including MS-DOS 3.1 or 
later and the NetBIOS programming inter- 


If you don’t want to 
spend the time 
configuring AT&T 
StarGROUP’s Menus, 
you can control 
the network through 
a command 
language — it isn’t 
difficult to use, and the 
manuals are a big help. 


face of the IBM PC network, ate fully sup- 
ported. We didn’t benchmark test the LAN 
server for [X)S, but you can expect its per- 
formance to be on a par with IBM’s PC 
Local Area Network Program: both put a 
layer of software on top of DOS to moder- 
ate multiple simultaneous requests for file 
service and pass the requests on to DOS 
one at a time . In both systems, DOS winds 
up as the bottleneck. TTie DOS server pro- 
gram is useful for providing workgroup- 
level file service as part of a larger organi- 
zational network. 



So, how is your business doing 
. . . profit-wise? 


Most small businesses just don't 
know how they're doing. And their 
"bargain basement” throw-away 
accounting software seems to be 
more of a problem than a solution. 
Fortunately for you. now there's 
PROFITW/SE 

You see. with PROFITIV/Sf. you 
no longer need to compromise 
between power, performance, and 
price. Vbu'll quickly produce 
reports, print checks, view 
customer activity, and reveal cash 
requirements. Imagine, knowing 
exactly how your business is 
doing - every day! 

PROFITIV/S£ is a powerful new 
relative of the best-selling, top- 

rated accountir>g software 
(Solomon III), that thousands of 
larger firms rely on - every day. 
After all. a small business like 
yours needs every advantage it 
can get. So why trust your 
accounting to anything less than 
PROFIT W/SE? 

Start with our PROFIT IV/SE 
Accounting B-Pack. It features 
eight highly integrated, powerful 
functions, including our General 
Ledger, which has the enviable 
reputation of being ‘ 'without peer 
within its class.” Simply put. 
PROFIT WfSE gives you more powerful 
business accounting • at a price 
that'll surprise you, only $229! 

Need even more power? Our 
optional Inventory & Job Costing 
and easy-to-use Report & Graph 
Designer^*' modules extend the 
power of your PROFIT W/SE 
system. You'll be creating custom 
reports, or exporting to dBase^*^ or 
Lotus 1-2-3* in minutes. 


Htrdarar* RaquIramanU All IBM PCXT, 
AT. PS/2 Compaq, and 100 / a>mp«i!Maa. PC/MS- 
00$ ai or higfwr. 640 K RAM. *0 MB hard disk 
ipaca fraa, and a pnnior capaM of pnntirtg 132 
coiumna (fwmal or condanaad) 


And don't worry about obsolete 
accounting software. As your 
business grows, you can easily 
upgrade to our Solomon III system. 
Best of all, your investment in data 
and learning are both presen/ed. 

So what do the experts say? 

' ' PROFTT WfS£ prWKXw a comprertora/ve 
so/u(fon...criar small Ousinessas could 
pmious/y wish tor." 

Quantum PCRepon 


The PROFITW/SE Accounting 
6-Pack includes General 
Ledger, Accounts Receivable. 
Accounts Payable. Payroll. 
Invoicing. Fixed Assets, 
Address & Mailing List, and 
System Manager for $229. 

Optional add-on modules; 
Inventory & Job Costing $229 
Report & Graph Oe8igner^''$229 


PROFIT W/SE 

at your local computer store, 
or call; 

1 - 800 - 777-0521 

FAX (419) 424-3400 
Outside US; (215) 251-6986 
MX (215) 889-9726 

30 day money-back 
guarantee, if purchased from 
TLB (minus a S2S restocking 
fee per module) 

TLB/nc P. O. Box 414 
Findlay. OH 45639 


• i-td t rtw tre iipwi n a In 


■POWER ACCOUNTING For Small Business" 
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All the network 
most users need. 
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Before buying a LAN, take a 
hard look at your 
company's needs. 

Then take a look at the 
Logical Connection. 

It could be all the 

network you need. 1/26/88 
A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


Connect up to six PCs on 
each Logical Connection. 

To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it's done. 

Link as many as 45 
Connections to 
really expand 
your connectivity 
power. Up to 225 
users sharing 


those costly peripherals. 

Make the logical 
choice. Network 
without a network. 
For as little as $700. 
From the makers 
of Fastback Plus. 


Call for details on our Corporate/Dealer Evaluation Program 

Fifth Generation Systems, Inc. • 11200 Industriplex Blvd. • Baton Rouge. LA 70809 • (800) 873-4384, (504) 291-7221 

CvV7ir^i;. 







This isn't an atl lor new sIum's. 

It's ulMHit him |>i'o|ili- cati »i‘t inlorination 
tlii'v ni'i'il without ha\in”to liancc around the 
eompanv to "rt it. 

It's called the IBM liikcn-Bitif; Network. 

Think III it as a hnsiness organizer that 
eonneets vonr workstations, inelndin" l’< I- and 
l’S/2s." midrani'e eoinputers. inainlraines and 
peripherals. 

So information that's on one computer can 
now be on evervonc's computer. 

No more information logjams. 

Or waiting in line for hanleopy. 

Or leaving vour desk to access information 
on other workstations. 

And because flexibility is important to any 
busine.s.s. vou can aild on new computers and 
other types of equipment to the IBM litken-Ring 


Network as vour needs grow. 

I Itimatelv. it means vou'll be able to make 
decisions ipiieker. Bring products to market 
sooner. \nd perhaps best of all. give vonr entire 
organization a wav to spend its time using iidor- 
niatioti instead of walking for it. 

It'swlw no other eompanv eonneets more 
eompanies with more e(pii|iment to more people 

than IB.M. 

We can help vou take the footwork out of 
office work. 

For more information, contact vour IB.M 
■Advanced Product Dealer or IBM marketing 
repri'sentative. For literature or the dealer 
neare.st you. call I 800 IBM-2468. Kxt. 120. 
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As for client software, the Star- 
GROUP's client component loads on any 
PC running DOS 3. 1 or later. We ran it on 
Dell System 200 and Compaq Deskpro 
386/20 computer systems. The pack^e 
takes up 62K of RAM if you load it nor- 
mally, but you can take advantage of ex- 
panded memory. 

Client-station users can choose either 
menus or command-line entries to control 
links to the servers’ resources. Administra- , 
tors can automate the operation of the cli- 
ent systems with batch files. 

SYSTEM ADMINISTRATION 

You can manage StarGROUP from any 
workstation, but a complete set of console 
commands is available from the server's 
keyboard. A menu-driven program called 
Interface (Face for short) allows control 
over print-job queues and logged-in sta- 
tions and produces excellent on-screen re- 
ports on server and printer activity. 

The StarGROUP package comes with a 
program called Windows Server Adminis- 
tration, a special version of Microsoft 
Windows. If you don’t like menus or a 
command language, you can mouse your 
way through the process of linking client 


stations to network resources. 

For security, StarGROUP uses the con- 
cept of "sharenames,” common to many 
network operating systems, to identify and 
control resources shared across the net- 
work. A disk drive, subdirectory , or port is 
assigned a special shareiiame that desig- 


In real networks 
only a few resources 
usually need extra 
password protection. 


nates the resource — the resource can also 
be given password protection. At individ- 
ual workstations , a menu or command lan- 
guage links the local disk drive or port to 
the sharename. 

Since passwoixls control each share- 
name, system administrators can have a 


fme degree of security control. In theory, 
the control of many passwords can be a 
burden on the system administrator, but in 
real netwoiks only a few resources usually 
need extra password protection. Novell’s 
NetWare arid some other network operat- 
ing systems use a security system that as- 
sociates a person’s rights and privileges 
with membership in a workgroup rather 
than with access to a resource. Overall, the 
administrator’s workload is about the same 
for both security plans. 

A HOST OF OPTIONS 

Optional 386 server packages include an 
asynchronous communications gateway 
that uses IBM’s ACS protocol (see 
“Building Workgroup Solutions: Asyn- 
chronous Conununications Servers,” PC 
Magazine, May 16, 1989) and the network 
version of CrossTalk XVI for terminal em- 
ulation. An asynchronous communica- 
tions gateway enables a remote DOS 
workstation to establish a dial-up or direct 
RS-232 connection with a network server. 
It also allows people on the network to 
share modems or other serial devices. 

AT&T markets its own AccuNET X.25 
network, so it isn’t surprising that the Star- 


4 Wm Tb Share Laser Printers 



HP LaserJet Series OD" resident sefections 
are a keystrt^e away, no matter what ap* 
pHeations you're using, and this capaM/ty is 
avaiiabte nr every m^or brand of printer. 




1(1111 Select 1 

pi 

5> 4 P(« ckcnitt 1 >ei*tcr. 

IHCe todnM Cwritiieiliew -klantt H 

Hpt-» «t( tA* le 
Ik* Mt ■Kick » 
eetM l(■r(■• tc 

Hprcn •rii ■( «< 

'4 ■rmctux c4kri«u'*>>*'‘* yc*" 

>«( (leMly Mlckn yMie (ukitn IK«ei 
• wlcet Ikit e«nfit«e*tiek ■ 

w k««4 aae* kcl* 


AutoinstaO provides automatk instaHadon 
for your particular configuration. 


Digital Products is the leader in providing affordable printer sharing. With 
more than 3(X), 000 ports installed in a =:^nKiiT 4 i 
wide range of Fortune 1(X)0 businesses, -BUitou/M. 

Digital Products has the experience and 
leadership to solve your printer sharing 

problems. Pick the price and performance '®® i^ier street, Watertown, ma 02172. 
level that your application requires. 6i7-924-t6S0, t-800.243-2333 


IPRCXXICTS, INC. 


fEATURES 

$t195<f 

POMS 

$695 <f 

PD 

$495 

PDJR 

$495 

Laser> 

Board 

100% data integrity and 





transparent operation 

Y 

Y 

Y 

Y 

Full desktop publishing 

Y 

Y 

Y 

Y 

Buffer size (Max.) 

4Mb 

2Mb 

500K 

250K 

fbrts 

8-32 

6-16 

6 

4 

Autoinstall 

Y 

Y 


Y 

Copies 

Y 

Y 


Y 


(collated) 




Popup operations, RAM 





resident and non-resident 

BigPop 

SmallPop 


LaserPop 

Job cancel 

Y 

Y 



Automatic form feed 

Y 

Y 

—Ml*— 

Forms overlay printing 

Y 


■r 1 

»■■■ 

Text enhartcement 

Y 



Font management 

Y 

Y 

1 BXTDRo j 

Resource utilization reports 

Y 


1 CHOICE 1 

1 -T 1 


LaserJet Senes H Pnnter is a trademark of Hewiett-Packard Co 

*EdiWsChokeJan.2S. 1988 
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Share Printers, etc... 



Why Use The SL Sharing Device? 

Saves Money By Sharing 

When you can’t afford to buy a laser for each PC, using the is the 
inexpensive way to let everyone share • not just your lasers, but printers, 
plotters and modems as well. You will get more efficient use of your 
peripherals because greater access by more users reduces unproductive 
idle time and the new to purchase more of these expensive desices. 


Only $500 

plus $100 per 256KB 
up to 4MB 


Some SL Features 


Ten Channels: four parallel and six serial, all can be 
software configured as either input or output. 
Pop-up Menu: keyboard selection of printers, 
macros and many other control functions. 
Automatic Switching; no software needed if always 
sending data to only one printer. 

Interface Conversion: automatic parallel to serial, 
serial to parallel, or serial to serial parameters. 
Simple Installation: just plug in the cables and run 
the menu-driven installauon software. 


Compatible With Minis Or Mainframes: any 
RS-232-C asynchronous serial or parallel connecdon. 
User Upgradeable Memory; from 0 to 4MB buffer. 
45 Day Money Back Satisfaction Guarantee 


Increases Office Efficiency 

An SL with memory improves PC productivity by allowing all users to 
simultaneously send their print Jobs and release their PCs to continue 
working without being delayed by other users or slow printers. Memory in 
the SL is a more sensible investment than additional memory in each 
printer since SL memory is shared by all users and all peripherals. 

More For Your Money 

If you don’t need E«mail or access to shared files, the SL is an alternative 
to a IAN at a fraction of the cost. When you compare the price and 
capabilities of the SL with any similar devices, we believe you will agree 
with thousands of well-informed professionals that the SL is tiie best value 
available anysdiere! 





Smaller Buffers 


All Parallel Ports 
AS-31 .3 inputs to 1 output 
automatic switch without 
buffer for onlv $200. 

XI- 2 automatic inputs to 2 
electronic switch .selectable 
outputs with from 2.'>6KB up 
to buffer from $400. 
CP I input to 1 output with 
from 2n6KB up to 4MB 
buffer from $300. 

EW I input to 2 software 
selectable outputs withfrom 
2.5()KB up to 4MB buffer 
from $325. 

Serial and Parallel Ports 
MI 1 parallel or 1 serial 
input to 1 parallel or 1 serial 
outj)ut with from 2r>hKB up 
to 2\1B buffer from $425. 


CALL TOLL FREE TODAY 

and talk to one of our friendly 
and knowledgeable application 
technicians for solutions to your 
connectivity problems. 

Buffalo Products 
2805 19th Street SE 
Salem, OR 97302 

Sales (800)345-2356 
FAX (503)585-4505 

’ Welcome 
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GROUP software has an optional X.25 
gateway and router service. 

The increasing popularity of Unix is 
convincing many companies to offer appli- 
cation software that can run on both a larg- 
er, Unix-based minicomputer system and 
on DOS-based PCs. One example of this is 
Informix's database package, which pro- 
vides the means to create a true distributed 
database system. You can create data ta- 
bles on a terminal through the minicom- 
puter’s multiuser operating system and 
then update them from a PC. Common file 
areas can be created that look like DOS 
files to the PC and Unix-type files to termi- 
nals attached to the host. 

AT&TPMX/STARMail. a $995 compo- 
nent of the AT&T Private Message Ex- 
change (PMX) software family, brings 
DOS clients on StarLAN networks into a 
PMX network. This package can be tai- 
lored to meet the needs of any size work- 
group. And gateways to IBM’s DISOSS 
and PROFS and to HP, Wang, and DEC 
office systems are provided through AT&T 
Message Exchange. You can attach non- 
ASCII files to mail messages and send 
them across the network. 

AT&T allows connections to IBM 



FACT FILE 


AT&T StarLAN 10 

AT&T. 1 Speedwell Ave.. Morristown, NJ 07960: 
(800)247-1212. 

Ust Price: AT&T 6386 WGS with 80MB hard 
disk, 4MB RAM. monochrome nwiitor, $8,230: 
StarLAN 10 Network Hub Unit. $1 .895: StarLAN 
10 Network Fiber Hub. $2,895; StarLAN 10 
Network PC NAU, $495; StarLAN 1 0 Network 
Management NAU, $895; StarGROUP Software 
LAN Server for DOS (eight users). $625: 
StarGROUP Software LAN Server for Unix (eight 
users). $^.295-,AT&TPMXjSTARMaH. $995, 
Requires: For software. AT&T 362 or 6386 
WGS runnirrg Unix, or IBM PC or compalibie 
running DOS 3. 1 or later. 

In Short: With a total, integrated solution — from 
wiring to software — AT&T offers a package for 
any business that wants to use existing phor>e 
lines for its LAN. The latest software includes 
menu-driven interfaces to the Unix operating 
system to ease the network administrator's job. 
Overall, it's a broad product line at competitive 
prices. 
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mainframes through its AS/Gateway SBS, 
which offers low-cost access to SNA 
mainframes. The network gateway emu- 
lates 3274 type C cluster controllers, and 


the networked PCs become 3278/9 termi- 
nals. Up to five sessions may be active 
from a single PC at any one time. (For 
more information on similar LAN gateway 
packages, see “Building Workgroup So- 
lutions: LAN Gateways,” PC Magazine, 
November 29, 1988.) 

The administrator in charge of net- 
works consisting of 1 00 or more nodes can 
manage the LAN’s hardware and software 
using the StarGROUP Software Network 
Manager. The software supports such 
things as administration and reconfigura- 
tion of network nodes, monitoring of 
equipment status and performance, collec- 
tion and reporting of data, and trouble- 
shooting and problem isolation. The main 
functions of the network manager software 
are implemented using an Informix-based 
on-line database called the Network Con- 
figuration Database. This software will 
run on 3B2 or 6386 WGS machines. 

SERVICE WITH A SMILE 

AT&T does more than simply drop off any 
of these products on your doorstep. The 
company’s size and international presence 
give it the resources to offer a comprehen- 
sive support and service plan than can meet 


Never Lose Your LOTUS Again! 


special Introductory Savings on Two Great Programs. 


Remember die last time you lost an 
impoitant woik session? Well, that's one 
problem you can foiget for good, thanks to 
Cdcoon's instant disaster recoveiy. Ttiis 
uniquely powriul utility protects your woik 
from power failures, keyboard lodi-ups, 
and just plain human enor. 

In addition to Lotus. Cocoon woiks 
perfectly with Symphony®, WoidStai®, 
WoidPrfea®, and many other popular 
programs. And you can use varsatile 
Cocoon to... 

• Document your woik and review 
your logic 

• Create custom tutorials and demos 

• Make keyboard macros 

■ Debug software under development 
Cocoon is mtiy a must-have utility. J. 

Blake Lambeit at Camputer ^ says, 

"Ai most this is a lifesaver... it can 
save the day (and maybe) a job." Wbll, 
we say this is the second most 
impoitant piece of software you can 
buy, right after DOS. 



Cocoon’s Recot>er 

- Mode Brings Back Et<ery Key Stroke. 

Faa is, Cocoon is an exceptional value at 
its si^gested retail price of $99. After all, 
this "wotk insurance policy” pays for itself 
the fiist time you need to recover a session. 
And now, you can enjoy Cocoon’s many 
advantages for just $69 — if you older 
fast! Here’s why... 

CIKCLE ON READER SERVICE CARO 


Fontex Technol^ has just acquired 
Cocoon® and Silk® (see right) ftom 
Daybreak, and we are offering special 
savings for a limited time only. When our 
dealers are fully stocked, Cocoon’s 
suggested retail price goes to $99! and 
Silk’s* to i\^').Buy Now and Save! 

FONTEX 

TECHNOLOGY, INC. 

600 S, Date Ave., 
Alhambra, CA 9180.3 
Tel: 818-289-8299 
ftx; 818-289-8752 


Syctcm Requiirnicnts: 

•Cocoon requires IBM® or compatible 
with DOS io or higher, hard disk, 
and 20KB RAM. 

• Silk requires IBM® PC or compatible 
with DOS 2.0 or higher and 512KB 
memory; hard disk recommended. 

Cocoon and liilti an ndemarts d Fonin Trehnnkg)'. kic All odwr 
ndefflarb haed bdong lo dvir Kspecnve hoidm 


COCP^ON 

^y«’nh<R 
aing nv y a.t 
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the needs of the majority of users. 

First, you get the industry-standard 90- 
day warranty, including a toll-free hotline 
for questions and advice and mail-in/carty- 
in replacement service for hardware prob- 
lems. Basic warranty holders have access 
to the hotline during business hours. A 
24-hour hotline number is available for ex- 
tended-warranty holders. 

Once the warranty expires, you can 
choose from among three types of service. 
One is essentially the same as the service 
supplied with the standard warranty, in- 
cluding weekday telephone support and 
mail-in hardware replacement, liie second 
level type offers a 24-hour toll-free support 
number and field maintenance. The most 
comprehensive coverage includes 
AT&T’s promise of a maximum 4-hour 
response time for a major failure and a 24- 
hour response for minor failures. All ser- 
vice work is done by AT&T-trained tech- 
nicians operating from offices in most 
major metropolitan areas. 

In addition to these service plans, 
AT&T provides two user-training courses 
(each costing $1 , 1(X) per student) at facili- 
ties in Chicago, Philadelphia, and Sutmy- 
vale, California. The first provides a tech- 


nical overview of StarlAN; the second 
covers StarLAN network administration. 

WIRED COMPETmON 
In the area of 10-Mbps twisted-pair sys- 
tems, AT&T's main competitors are Hew- 
lett-Packard, 3Com, and SynOptics Com- 
munications. HP offers a simil^ StarLAN 
10-type product, including a $695 PC Link 
and a $2,995 StarlAN 10 hub. The HP (V- 
ficeShare software provides file- and print- 
er-sharing services similar to the AT&T 
products. 

SynOptics Cotrununications’ LattisNet 
has been shipping longer than the other 
competitors. It provides a unique option 
that allows direct connection to Apple 
Macintosh products. The PC part of the 
connection is accomplished via the $495 
Micom-lnterlan NI5210 LattisNet inter- 
face card. LattisNet Concentrators, which 
ate comparable to StarlAN hubs, start at 
$2,800. 

3Com’s PairTamer 10-Mbps wiring 
system is less expensive than any of the al- 
ternatives and uses only one wire pair. 
PairTamers mn with any Ethernet car^. 


SOLUTION WITH STAYING POWER 

AT&T has staked a firm claim on the still- 
underdeveloped twisted-pair market with 
its StarlAN 10 hardware and StarGROUP 
software. Expect to see more companies 
looking for compatibility with a Unix-type 
environment migrating to AT&T’s types 
of solutions — AT&T, after all, has many 
years of experience in the Unix system de- 
velopment area. 

If you’re looking for a company that 
can give you a total solution, from plan- 
ning the wiring to fixing a bad interface 
card, look closely at AT&T. In these days 
of mergers, buy-outs, and bankruptcies, 
it’s important to do business with a compa- 
ny that you can count on being there in the 
futirre. If past history is any indication, 
AT&T will be around for some time to 
come. ■ 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor cfPC Magazine. Paul Ferrill 
has degrees in electrical engineering from 
both the University of Alabama and the 
University of Florida. His articles have 
been published in the Proceedings of the 
IEEE and he has a wide range of experi- 
ence in micro- and minicomputer systems. 
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Can Your Spreadsheet 
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"Silk's improt'ed graphics, fine use of 
Junction keys, interactu'e help, global 
search and replace, and easy to- 
rearrange uvHtsheel are reason enough to 
buy. At some point, you baie to think 
about moling onward and upuard 
(from Lotus). Silk giiesyou reason enough. ' 


Do Any of This For $79? 

Lotus* V3.0 is getting poor marks from beta testers (PC 
Week, cover story, March 13, 1989). Why put up with a 
costly memory bog with few real enhancements when you 
can move all the way up to Silk* for just $79? 

Fbr credit card order call: 

1 - 800 - 289-8299 

I Mall To: FONTEX TECHNOLOG ,INC. 

I 600 S Dale /w., Alhantra. CA 9180.) IH: 81H-289’8299 Fax- 818-289-8752 
j Name 

I Company 

j Address 

I Gty Sale ap 

I rtwnel ) 

I Copies Slk @ r900 

j Cope Cocoon @ SW.OO 

I Add shqipu^ & handling {6 each US & Canada ($40 each eseywhere ebe) 

I CA residenB add 6 l 5>> sals tax 

I Totals 

j (3iKkdfilett9xa5M'a.)V^' 

I Piymeni Method (alkw 2 kweks Ibr delhciy) 

I □ (heck or money otder endcaed. made pay^ id FONin Tedmoioge. Inc 
I (haige my: □ Visa □ MaseCaid 

j Account* Ejq). Dale 

I Signamre 







If Y)u Keep 
An Open Mind, 
Yoa Don’t Stop 
'VC^thThe Standards. 




Y)u Begin. 


There’s a big difference between settling for standards and 
setting them. At NCR, we’re open-minded about open systems 
architecture. That means the standard is the starting point; and 
the sky’s the limit on how flexibly the technology can be applied 
and advanced. 

It takes an open mind to foresee the need for a high performance 
controller to accommodate today’s high performance PCs. With 
open systems architecture in mind, we developed Small 
Computer Systems Interface (SCSI), an intelligent controller 
designed to bring added performance and productivity to the 
PC environment. SCSI opens up a means of connecting up to 
seven peripherals — such as disk drives, tape and optical drives, 
CD-ROM, laser printers, and scanners— all from a single board 
and a single slot. This connectivity means reduced costs and 


increased reliabUity, flexibility, and expandability for PCs. 

And with our new 25MHz PC925 we’re one of the first to 
implement SCSI technology on an Intel386 '"-based personal 
computer. But we’re not stopping there. Today, we continue 
our drive towards further standardization in order to achieve an 
even broader-based compatibility with SCSI-2. It’s one more 
example of NCR adding value to advance an industry standard 
to a new standard of excellence in performance. 

At NCR, we’re open to finding the PC solution you have in 
mind for your business. 

If you’re open to this kind of thinking, call 1 800 544-3333 for 
a free literature packet and the location of the Authorized NCR 
Reseller or sales representative nearest you. Or write to us at 
P.O. Box 785, Dayton, Ohio 45482-9905. 


NCR PERSONAL COMPUTERS 


NCR 


Creating value 


}86 is a tradeniark of Intel Corporation 
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Sometimes, even on the best 
planned LAN, everybody doesn’t 
seem to be pulling in the same 
direction. Getting together can 
be a problem. 

Unless you have R2LAN’"- flom 
the makers of CROSSTALK*. 


Sometimes a 



With R2LAN, when you 
co-write a document, you can 
actually co-write it. You and your 
writing partner both see the same 
thing on your own screen, and 
either of you can make a change 
&om your own keyboard-and 
both of you will see it immediately. 

That’s the kind of screen-to- 
screen, keyboard-to-keyboard col- 
laboration you get with R2LAN. 

In feet, R2LAN lets you treat 
any PC on the network as if it 
were your own, updating data 
files, troubleshooting, or just 
sharing data. 

LAN’s were meant to bring 
pec^le together. There are greater 
benefits than just sharing periph- 
erals and trar^erring files. At 
least there are if you’re using 
R2LAN from CROSSTALK. A 
small change in your equipment 
can make ^ the difference. 

CIRCLE 278 ON READER SERVICE CARD 
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CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 
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An SVSC llslpti companv. For a uf (hr annual 
n>pi>rt<>r further informatlnn call 404 442-40(10 
CRlKiSTALK isa regialerpd inilemark oTDIgilal 
('nmmunicaticmN.AiMH'laiea. Inc. R2LAN Uatrade- 
niari uf ()iiii(al('i)mnninicalii>nsAs.-«)iria(es, Inc. 


by 

Winn L. Rosch 


For many small offices, a PC on every 
desk is uneconomical and a network full of 
them is the stuff of which dreams are 
made. Reality calls instead for a system in 
which a group of simple terminals can op- 
erate as if they were ffill-fledged PCs sim- 
ply by sharing the resources of a single, af- 
fonlable computer. 

In such situations, a multiuser, multi- 
tasking operating system such as PC- 
MOS/386 can make an 80386-based com- 
puter a remarkably productive and 
efficient investment. Available from The 
Software Link, PC-MOS/386 can give 
each of up to 2S users the ability to run his 
own regular DOS applications from a sin- 
gle machine and file system. 

Of course, PC-MOSI386 can also be 
used as an ordinary, single-user multitask- 
ing system. According to The Software 
Link, some 27 percent of PC-MOS pur- 
chasers opt to keep its power to them- 
selves. The majority (63 percent) of its in- 
stallations, however, are used to connect 
two to five users to one machine. The re- 
maining 10 percent of its users stretch PC- 
MOS to up to 25 workstations. 

A 386 computer can successfully link 
together everyone in a small office without 
the bother or expense of a network. But 
multiuser systems are inherently more 
complex than single-user PCs and their 
problems can be more serious. A simple 
error that usually means rebooting just 
your individual K can leave two dozen 
people twiddling their thumbs if the mul- 
tiuser system goes down. 

Although getting your system to mn 
stiKXJthly can present initial difficulties, 
fortunately PC-MOS is nowhere near as 
overwhelming as Unix. In fact, it’s hardly 
more difficult to start up than single-user 
DOS. The tips and tricks in this article will 
help you get going with fewer missteps 
and will help you make maximum use of 
the power in your 386 PC. 

MEMORY MATTERS 

Compared even with DOS 4.0, PC- 
MOS/386 at first appears to be awfully 
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greedy: it commandeers about 170K of 
RAM. By exploiting the memory-paging 
abilities of 80386-based computers (and of 
80286-based machines that have special 
memory-management hardware), howev- 
er, PC-MOS can actually give standard 
DOS applicafions access to more RAM 
than would be available under DOS. In 
fact, in a few special circumstances you 
can even squeeze somewhat more than 
640K into a DOS partition. 

PC-MOS takes advantage of the same 
memory trick as do other 80386 operating 
environments. It remaps physic^ RAM 
into unused areas in the real-mode address- 
ing range above the DOS 640K upper lim- 
it, shoehorning RAM between video 
memory and BIOS routines. PC-MOS 
then loads its own code into the remapped 
RAM. Under most circumstances, this 
keeps the bulk of PC-MOS's code out of 
the DOS memory area, making more 
memory available to your applications. 

Before booting up, PC-MOS tests vari- 
ous memory ranges to determine whether 
or not they are available for its use. These 
tests are not infallible, however, and they 
may either miss a usable range or cause 
PC-MOS to steal addresses needed by 
some other function. In the former case, 
the result is simply wasteful. In the latter 
case, the consequences can be devastating. 
An expansion board, for example, may 
use part of the high real-mode addressing 


range as a swap area, and this fact may not 
show up during the boot-up memory 
check. If PC-MOS takes over this address- 
ing range for its own purposes, your sys- 
tem will crash when the expansion bo^ 
starts to access it. 

Optimizing memory usage may thus re- 
quire that you override automatic memory 
mapping and take direct control. You do 
this in PC-MOS by insetting up to five 
FREEMEM statements into your system’s 
CONFIG.SYS file. Each FREEMEM 
statement explicitly specifies a memory 
range that is available for use by PC-MOS. 

So if you experience persistent crashes, 
the first thing to do is turn memory map- 
ping off (temporarily) by adding either of 
the following two lines to your PC-MOS 
CONRG.SYS file: 

rtixBtEM-Ktn S' ’''fr’SI’ 

FREEHEH-H 

Either of these statements will tell PC- 
MOS not to remap any of its code into the 
real-mode high-memory area. It will then 
appropriate the RAM it needs from regular 
DOS addresses. Since this will drastically 
restrict the memory available for use by 
your applications, you’ll only want to use 
this instruction for testing. 

If your system does tun with the above 
statement in CONFIG.SYS, then your dif- 
ficulties in rurming PC-MOS were caused 
by remapping and you’ll want to experi- 
ment by manually reassigning memory. 
Even if you have no problems with PC- 
MOS’s mettKxy mapping, you may want 
to consider using manual mapping to get 
the most RAM out of your system. 

For manual mapping, you only need to 
indicate the memory ranges available in 
your computer by listing each range after a 
FREEMEM statement in CONFIG.SYS. 
A typical entry would look like this: 

FtaEMCN-C8Mf,Dfilf 

PREEHEH-D8080,Ffliff 

The first statement above tells PC-MOS to 
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start mapping at memory address 
CSOOOh — after the memory range used by 
a hard disk controller — and end at 
DOOOOh. (Note that all FREEMEM state- 
ments use hexadecimal notation.) In this 
example, a network adapter or some other 
device uses the range D0(X)0h to D800(#i, 
so the second statement gives PC-MOS the 
area between the network adapter code at 
DSOOOh and the begirming of the system 
BlOSatPOOOOh. 

You may be able to squeeze a little 
mote room out of your system by taking 
over the address range that IBM ^s with 
cassette BASIC using the following CON- 
FIG.SYS entry: 

Tm m iw-ratai , nm 

Preferring to err on the conservative side, 
The Software Link doesn’t recommend us- 
ing this area, but if you’re careful atxl dar- 
ing, you stand to reap a 32K reward. 

PC-MOS also can take advantage of the 
ability of most 80386-based computers to 
address an extra 64K of wraparound mem- 
ory that lies above the IMB real addressing 
range. This area is available because of a 
difference between 8088 and 80386 mi- 
croprocessors. The 8088 is designed to 
wrap around the first 64K addresses above 
its 1MB addressing limit, translating them 
to the first 64K segment at the bottom of 
memory. The 80386 recognizes such 
wraparound instructions as being in the 
64K above the 1MB of real-naxle memo- 
ry. PC-MOS can normally supply close to 
6 oK of usable addresses ftom this range. 

In a number of 80386 systems, howev- 
er, wraparound addressing works differ- 
ently from the way PC-MOS expects, and 
this can cause unpredictable behavior. Ac- 
cording to The ^ftware Link, the Com- 
paq Deskpro 386/20e, for example, is par- 
ticularly prone to such problems. To 
acconunodate such machines, PC-MOS 
provides a switch parameter that prevents 
the use of wraparound addressing. You 
can invoke this /C switch — ^which is cur- 
rently undocumented — by adding it to the 
MEI^EV statement you use to set up the 
PC-MOS memory driver. Make the fol- 
lowing entry in your CONFIG. SYS file; 

S l i' iii i^jb es.srs /c .V: 

While the modular structure of PC- 


MOS helps you make the most of the map- 
pable memory above 640K, it does present 
one complication in terms of memory allo- 
cation. Various PC-MOS functions require 
contiguous blocks of memory. Fortunate- 
ly, versions of PC-MOS since 2.30 have 
b^n designed so that their central kernels 
comprise two separate pieces that can be 
load^ into noncontiguous memory areas. 



In issue 12, we introduced a new 
treatment of in-line code. From 
now on, we will tint every other 
line of code so you can easily 
distinguish one complete line of 
code from the next. If what should 
be a single-line entry on-screen is 
shown on two lines in the mag- 
azine. both lines will receive the 
same tint treatment. In addition, the 
number of spaces a secondary line 
is indented will indicate the 
number of spaces you should 
include when typing th.it multiple- 
line listing as a single-line entry 
on-screen. If a line is not indented, 
do not include any spaces. 

However, PC-MOS requires a System 
Memory Pool (SMP) for housekeeping 
and for holding global drivers. The SMP 
size necessary for proper operation is de- 
termined by the number of simultaneous 
users and tasks that you wish to connect to 
the system. The memory allocation prob- 
lem arises from the faa that PC-MOS al- 
ways loads its various ttKxlules — includ- 
ing the SMP — in size order, with the 
largest first. They are packed one after an- 
other into the FREEMEM areas you’ve al- 
ready designated. If a trKtdule doesn’t fit 
within the contiguous RAM temairung in 
any FREEMEM area, PC-MOS will load 
that tTKXlule’s entire chunk of code into the 
640K addressing range usable by DOS 
programs. This, in turn, will reduce the 
amount of memory available to every ap- 
plication that you want to run under the op- 
erating system. 


RNE-TUNING THE MEMORY POOL 

The SMP often constitutes the largest 
block of memory that PC-MOS uses. Its 
default size is 64K, but exactly how large it 
must be depends on your system, the num- 
ber of users sharing it, the number of tasks 
that are run simultaneously, and the num- 
ber and sizes of device drivers that you 
load. You’re never likely to approach the 
enforced size limit (440K for 80386-based 
computers), because if the SMP doesn’t all 
fit into a high address range, it will subtract 
its size from the maximum RAM usable by 
any task. 

More likely, then, you’ll want to tinker 
with the tiunimum SMP size. You want to 
make the pool as small as possible so that 
you won’t waste valuable address space. 
But you’ve got to be careful; make it too 
small and your system may freeze when it 
tuns out of pool^ memory. 

You can follow either of two approach- 
es when optintizing the size of the memory 
pool: calculation or confrontation. In ei- 
ther case, you need to start with a prelimi- 
nary trial value. The default 64K setting is 
a good place to start, and you can explicitly 
request this pool size by adding the follow- 
ing line to your CONFIG.SYS file: 

To alter the size of the system memory 
pool, substitute the number of kilobytes 
you want to use for the “64” in the exam- 
ple above. 

To calculate the optimum SMP size, 
tun the MOS utility’s INFO option by typ- 
ing the following at the system prompt 
ter the system boots; 

[Mos JniFo ■■ 

’This will display the memory assignments 
used by the system in hexadecimal nota- 
tion. 

If MOS INFO shows that the SMP is 
assigned to an address range below 
ACKXXlh, you know that the preliminary 
pool size value is too large for the free ad- 
dressing range available. From the values 
reported by MOS INFO and the FREE- 
MEM assigrunents you’ve made, deter- 
mine the largest addressing range avail- 
able. If that range is at all close to the pool 
size you want to use, substitute its value in 
your SMPSIZE entry in CONFIG.SYS, 
reboot your system, and you’re done. 

If neither the pool nor any other part of 
PC-MOS is located below the AOOOOh 
boundary, you can safely and frugally en- 
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large the memory pool. Compare the ad- 
dr^ range you’ve assigned with FREE- 
MEM to that used by the SMP and the rest 
of PC-MOS and assign whatever is left 
over in that range to the memory pool . 

The drawback to using this scientific 
method to allocate memory is the need to 
perform a lot of hexadecimal math. If you 
rank hex calculations right up there with 
visits to the dentist, you can reboot your 
system several times instead of doing the 
arithmetic and stili closely approach opti- 
mum memory assignment through simple 
trial and error. 

To take this approach, start out with the 
default memory pool size and run CHK- 
DSK, noting the amount of free memory. 


Ideally, you should have about bOOK; if 
there is substantially less, reduce 
SMPSIZE by about 4K. Available memo- 
ry won't likely track the change in 
SMPSIZE directly, but at some point 
you'll find a dramatic increase in available 
memory. This change indicates that 
you’ve shrunk SMPSIZE so that it neatly 
fits into a contiguous memory area above 
the 640K boundary. Should you have tune 
to spare, you can try increasing SMPSIZE 
again but by a smaller increment. 

If, on the other hand, you have 600K or 
more of free memory when you first run 
CHKDSK, you can increase SMPSIZE 
until the amount of free memory begins to 
drop. Then reduce SMPSIZE to the figure 
you used just before program memory be- 
gan to disappear. Again, you can fine-tune 
by adjusting SMPSIZE in smaller incre- 
ments. 


SAVING VIDEO MEMORY 

The display system you use affects the size 
of the address range available for keeping 
PC-MOS code out of the DOS 640K. The 
operating system maintains a video con- 
text switching area that varies in its memo- 
ry requirement with the display system that 
you use on the main console . The most fru- 
gal, obviously, is moiKxhrome. Graphics 
systems, including CGA and Hercules, re- 
quire at least twice as much memory . 
"Thus, if you don’t need graphics, IBM’s 
original f^A system will be the most eco- 
nomical you can use. 

The VTYPE conunand you put in your 
system’s CXINHG.SYS file tells PC-MOS 
the type of display system that you will be 
using. From the standpoint of optimizing 
memory usage, the most important 
VTYPE option available is the F (for HU) 
you can append to some of the possible 


FIBER OPTICS ADD COLOR GRAPfflCS TO PC-MOS WORKSTATIONS 


by Winn L. Roach 

The one thing that is missing from mul- 
tiuser PC-MOS systems is color, but 
soon that deficiency wiU be remedied 
by the latest fiber-optic technology. 
The Software Link is developing new 
driver software for SunRiver Corp.’s 
Fiber Optic Station system that wiU en- 
able multiple users to share a single 
80386-based PC and wUl give each user 
full-color, bit-mapped graphics with 
resolutions up to the VGA-plus level. It 
will also include port support for a 
mouse and other peripherals. This sup- 
port will allow users to run a graphics 
environment such as Microsoft Win- 
dows at their local terminal . 

SunRiver’s Fiber Optic Stations 
look like plain computer terminals and 
work much the same way. The primary 
difference is the connection scheme: 
duplex fiber-optic cable. Once mul- 
tiuser PC-MOSI386 is up and tunning 
on the system, each user sees his own 
color screen as a window into a PC- 
MOS session. Ordinary graphics-based 
DOS applications run on each worksta- 
tion exactly as they would on a single- 
user computer. Each workstation oper- 
ates independently from the rest but 
shares the PC-MOS file system. 

System response is excellent. 
Thanks to the high-speed, 32-megabit- 
per-second fiber-optic connection, 
each workstation achieves almost ex- 


actly the same performance as would an 
independent PC-MOS session on the 
host computer. Of course, multiple us- 
ers will drain the resources of even the 
most powerful computer-server, so The 
Software Link recommends that cur- 
rent 20- and 25-MHz. 80386 machines 
be limited to about five users. Tomor- 
row’s 33-MHz computers should be 
able to adequately support about three 
more. 

SunRiver stabons are available for a 
variety of graphics standards, including 
Hercules, EGA (up to 640 by 350 pix- 
els), EGA-plus (up to 640 by 480), 
VGA (640 by 480), and VGA-plus (up 
to 800 by 600). ^h includes a 101- 
key keyboard that follows the IBM En- 
hanced style, and each provides two se- 
rial and one parallel port. Prices start at 
$899 for the Hercules-based mono- 
chrome system. Color starts at $1,799 
for EGA-level graphics and rises to 
$2,399 for VGA-plus. 

If you already have a monitor and 
keyboard, you can convert them into a 
Fiber Optic Station by using one of 
SunRiver’s LightPAKs. Packaged into 
a monitor base that doubles as a tilt- 
swivel adapter, the LightPAK includes 
the necessary fiber-optic adapter elec- 
tronics. graces, keyboard, and port 
hardware for this conversion. Light- 
PAKs are available for Hercules 
through VGA resolution levels. 


Alternatively, any regular PC, XT, 
or AT computer can also be turned into 
a Fiber Optic Station by u.sing Sun- 
River’s PC LighCard, which sells for 
$799. This expansion board plugs into 
almost any PC, XT, or AT and offers 
support for resolutions of up to 640 by 
480 pixels. The LightCard-equipped 
computer can also be used for nonnal, 
stan^one operations. 

Any of die Fiber Optic Stations can 
be located up to 1 ,0(10 feet from the 
80386-equip^ computer that serves 
as the host. Up to four can be connected 
to a single $6^ Server LightCard host 
adapter, and multiple cards can be in- 
stalled in a single 80386 system. A Mi- 
cro Channel architecture version is 
available for $899. 

In addition to PC-MOS, the Sun- 
River Fiber Optic Station system also 
supports Digital Research’s Concur- 
rent DOS 386IMuliiuser Graphics Edi- 
tion. IGC’s Multiuser VMI386, Virtual 
Systems, Quick Connect. Unix, and 
Xenix. 

The Software Link should have the 
necessary driver software available 
soon; these drivers will be included at 
no extra charge with multiuser versions 
oiPC-MOS/386. 

For more information on Fiber Optic 
Stations, contact SunRiver Corp., 
lackson. Miss.; (800) 635-8069, (601) 
957-0100. ■ 
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video type identifying numbers you speci- 
fy. The F option telfs PC-MOS that it can 
extend the DOS addressing range above 
the 640K limit, up to the bottom of display 
memory. With monochrome systems, this 
can gain you 64K of additional mem- 
ory — somewhat mote with CGA. Because 
the EGA and VGA display systems use the 
addressing range starting at the 640K 
boundary, however, the F option is un- 
available when you use them. 

One final memory matter. PC-MOS in- 
cludes its own EMS driver, SEMS.SYS, 
which converts extended memory into ex- 
panded memory for programs that require 
it. Like all EMS drivers, SEMS.SYS re- 
quires a paging area in the high end of the 
leal-ttKxle memory range. So if you elect 
to use EMS, all of your applications will 
probably lose access to 64K of the basic 
DOS 640K, since SEMS.SYS will pre- 
clude relocating that much of PC-MOS's 
code to high memmy . 

DISK FORMATTING 

When you first make the transition to PC- 
MOS, one of the more-pleasant surprises is 
that you can simply load it atop your exist- 
ing 1X>S directory structure and not even 
worry about losing any of your existing 
files. This will hold true if you've been us- 
ing DOS versions between 3.0 and 3.3, or 
DOS 4.x if yoii haven't created volumes 
greater than 32MB in size. PC-MOS uses a 
directory structure compatible with DOS 
for partition sizes up to 32MB . 

PC-MOS lets you venture beyond the 
bounds of the earlier versions of DOS and 
split your hard disk into up to four parti- 
tions, each of which may be as large as 
256MB. However, PC-MOS partitions 
larger than 32MB ate not compatible with 
DOS partitions. Whereas DOS enlarges 
the file allocation table and provides for 
16-bit entries to accommodate bigger vol- 
umes, PC-MOS simply increases the clus- 
ter size instead. For partitions of 32MB or 
below, PC-MOS uses the same 2K clusters 
as DOS. Between 32 and 64MB, PC-MOS 
uses 4K clusters; for 64 to 128MB, 8K 
clusters; and for 128 to 2S6MB 16K clus- 
ters. 

Unfortunately, larger clusters are not 
efficient for storing files, particularly small 
files. To optimize disk usage for very large 
files (greater than 32MB), you'll want to 
create two partitions of different sizes us- 


ing the PC-MOS program HDSETUP. 
Make the first partition, which you'll use 
for booting the system, 32MB or smaller, 
and put all your smaller files — programs, 
batch files, and the like — into it. Then 
make a larger partition capable of handling 
your biggest files. 

For high-level formatting and partition- 
ing of your hard disk (remember, back up 
your data first!), it's best simply to use the 
programs PC DOS itself supplies. The 
Software Link warns that third-party parti- 
tioning software (including Storage Di- 
mensions' SpeedSlor) won't work. One 
exception to the general prohibition is Dbk 
Manager from Ontrack Computer Sys- 
tems. 

The disk-caching program that comes 
with the operating system will substantial- 


One of the pleasant 
surprises of PC-MOS 
is that you can 
simply load it atop 
your existing DOS 
directory and not 
lose any of your 
existing files. 


ly improve hard disk performance under 
PC-MOS. Most third-party caching pro- 
grams will also work, though only if you 
maintain a strictly lX)S<ompatible file, 
structure. The PC-MOS cache, however, 
knows about its own larger clusters. 

When you set up your cache, you're 
presented with sevet^ choices: the amount 
of extended memory to use, the block size, 
the read and write delays, and the drives 
you want to cache. You'll probably want 
to cache all your hard disk partitions but 
not your floppy disk partitions. Caching 
floppies can cause unpredictable slow- 
downs when the caching program reads 
from and writes to them, and these delays 
are more bothersome on a multiuser sys- 
tem than is the normal, predictable floppy 
operation. 

Selecting the read and write delays for 
the cache is a more vexing job. The longer 


you make the delays, the better your per- 
formance will be. PC-MOS collects disk 
writes for the specified delay period you 
set and actually writes to the disk only at 
the conclusion of this interval (or when the 
cache fills). A long delay, however, can 
leave a substantial amount of data tempo- 
rarily in RAM, where it is vulnerable to 
power outages and system crashes. Safety- 
conscious users may want to opt for read 
and write delays of zero. On the other 
hand, if you attach an uninterruptible pow- 
er supply to your system and stick with 
proven software, you can stretch the delay 
to 30 minutes. The default is 10 seconds. 

The choice of cache block size is anoth- 
er option that can help you wring a little ex- 
tra performance from your disk system. If 
you match the cache block size to the clus- 
ter size used by your hard disk, the PC- 
MOS caching program will work more ef- 
ficiently and faster. With standard 32MB 
(or sm^er) volumes, use a 2K block size. 

PORTS AND TERMINALS 

While setting up PC-MOS to serve several 
users, you'll inevitably become intimately 
acquainted with serial ports. You’ll need 
one port for every terminal you want to 
connect, so the two or four ports that IBM 
supports in its PCs and PS/2s may only get 
you started. In most circumstances, you'll 
need a multiport adapter that provides 
four, eight, or more ad^tional serial ports. 

Not all multiport adapters are created 
equal, however. Some are dumb and some 
are smart. Dumb adapters simply use 
standard serial port technology — a Univer- 
sal Asynchronous Receiver/Transmitter 
chip — and assign different I/O ports to its 
functions. Examples of this genre are Port 
4 and Port 8 ($495 and $695, respectively, 
from The Software Link). These ports are 
called “dumb” because they leave it to 
your computer’s microprocessor to do the 
brain woik of controlling every bit of the 
data transfer and handshaking. Smart port 
adapters, like The Software Link’s $695 
eight-port Maxspeed, have their own built- 
in microprocessors to handle the data 
transfer details , taking that load off of your 
system. Using smart port adapters can im- 
prove multiuser system performance by 10 
to 20 percent. 

The disadvantage to using smart port 
adapters is that they don’t look like ordi- 
nary serial ports to your [xograms. Ordi- 
narily that's not a problem. If you connect 
a terminal to a smart port, the PC-MOS ter- 
minal driver takes care of the details. Prob- 
lems arise, however, when you want to 
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connect another kind of serial device — a 
mouse or a modem, for example — to a 
smart port. The software that controls the 
peripheral device expects to see a dumb 
port and won’t know how to deal with its 
smart cousin. The obvious solution is to 
use the standard ports in your system 
(COMl through COM4) for modem and 
mouse communication and to add on smart 
ports only for terminals and printers. (The 
PC-MOS serial printer drivers know how 
to deal with smart ports.) 

What to use for individual workstations 
is a matter of budget and preference. Your 
choices include standard ASCII terminals, 
scan-code terminals (sometimes called PC 
terminals), and regular PCs runrting termi- 
nal-emulation software. Scan-code termi- 
nals — so called because they transfer key- 
stroke information using die same scan 
codes as PC keyboards — are usually your 
best choice. They provide full function- 
key support, can put mote than 24 lines on 
the screen, and impose litde price penalty 
over ASCII terminals. 

You’ll need to set up the $SERI- 
AL.SYS driver to include the require- 
ments of each terminal you intend to con- 
nect to your PC-MOS system. Setting up 
this driver should be easy — you need only 
specify the communication parameters 
your terminals use. If your terminals can 
handle it, set the communication rate at the 
maximum speed PC-MOS supports 
(38,400 bits per second). Otherwise you 
should use the fastest speed supported by 
your terminal. 

Including the correct handshaking pa- 
rameter for the SSERIAL.SYS driver is 
terminal-dependent and critical. ASCII 
terminals and terminal emulators work 
best with XON/XOFF handshaking, 
which is option /HS=X on the SSER- 
IAL.SYS driver command line. Scan- 
code terminals work best with XPC hand- 
shaking (option /HS=P) because the flow- 
control characters used by the XON/XOFF 
protocol are interpreted by scan-code ter- 
minals as alphanumeric characters. PC- 
based terminal-emulation systems work 
like ASCII terminals and should use 
XON/XOFF handshaking, not XPC. The 
optional ($195) PCEMUlink terminal em- 
ulation program uses its own driver, EL- 
TERM.SYS, which is supplied with the 
emulation software. 

If you choose to connect a terminal to 


PC-MOS through a dial-up ttxxlem, be 
sure to use the /CN option when setting up 
the SSERIAL.SYS driver. Setting /CN=R 
tells PC-MOS that your terminal will be 
using a remote connection and instructs 
PC-MOS to ignore any characters received 
after the tiKxlem that links the console to 
the terminal loses its data carrier. This pre- 
vents spurious characters from polluting a 
partition. 

According to The Software Link, the 
use of software handshaking (XON/XOFF 
or XPC) is preferred for PC-MOS over 
hardware handshaking (DTR/DSR). 
When you choose software handshaking, 
the hardware wiring for connecting your 
terminals becomes almost trivial. Only 
three connections are required: one for 
data going to the terminal, one for data 
coming from the terminal, and a common 
or ground wire. On standard 2S-pin serial 
connectors you use only pins 2, 3, and 7, 
crossing pins 2 and 3. With cables that 
have a 9-pin connects' on one end and a 
2S-pin on the other, don’t cross wires 2 and 
3. If you use two-conductor shielded ca- 
ble, connect pin 7 to the shield. If your 
shielded cable has 3 or more conductors, 
connect the shield to pin 1 on the computer 
end of the cable. 

BATCH HLES 

The inherent complexity of the PC-MOS 
(or any) multiuser system will quickly 
teach you the value of batch files. The long 
list of parameters that must be typed in re- 
peatedly makes the use of batch files more 
a necessity than a convenience. 

Even if you use PC-MOS simply as an 
operating environment to provide back- 
ground processing capabilities for a single 
user, you’ll probably want to set up a batch 
file for every program that you normally 
run. The fust instruction in the file would 
be an ADDTASK to create a memory par- 
tition (which is roughly analogous to a vir- 
tual machine or to an OS/2 session) for the 
program. You then specify the program to 
run and conclude the file with REMTASK 
to free up memory for other programs and 
processes. 

PC-MOS provides for the creation of 
start-up batch files that work like AU- 
TOEXEC.BAT for each task you start. 
You simply specify the file to use as part of 
the ADDTASK cottunand. Newcomers to 
PC-MOS, however, sometimes have trou- 
ble getting the start-up batch files they’ve 
written for some tasks to run. Usually the 
problem turns out to be that PC-MOS can’t 
fmd the file that it needs. The key thing to 


realize is that all start-up batch files indi- 
cated by all ADDTASK commands must 
be located in the root directory of the boot 
harddisk. 

In general, PC-MOS batch files wok 
like ordinary DOS batch files. PC-MOS 
acts on each line in the batch file as if it had 
been typed at the computer keyboard. As 
with earlier versions of IX)S, one PC- 
MOS batch file can start another, and when 
the second finishes, control returns to the 
fust. You can nest and make reiterative 
loops from batch files to your heart’s con- 
tent. 

A few PC-MOS batch file commands 
differ fiom their same-named IX)S coun- 


terparts. For example, the CALL com- 
mand in PC-MOS c^s a named subproce- 
dure within a batch file, while in later 
versions of DOS , CALL executes subordi- 
nate batch files. 

PC-MOS has added some batch file re- 
finements of its own. It gives you several 
ways to end batch file execution, for exam- 
ple. Execution stops naturally, of course, 
when the end of the file is reached and no 
more commands remain. In addition, 
however, putting a STOP command with- 
in a batch file (to be exercised by an IF con- 
dition) will both stop execution and return 
control to the previous, calling file. The 
HALT command, on the other hand, im- 
mediately returns control to the command 
processor (putting the system prompt on 
the screen), even if the ^e containing the 
command is nested several levels down. 

Proper arrangement of subptocedures 
will result in faster execution of complex 
batch files. When control returns ftom an- 
other batch file, or when a jump is made 
within the file, PC-MOS starts at the be- 
girming of the file and reads down through 
it (from disk) until it finds its place again. 
You can thus speed execution by placing 


The inherent 
complexity of the 
PC-MOS multiuser 
system will quickly 
teach you the value 
of batch files. 
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the most-often-read commands near the 
beginning of a long batch file. 

Provisions built into your batch fdes 
can protect against hardware conflicts be- 
tween programs that assume that they are 
in complete control of given system inter- 
rupts. For instance, communication pro- 
grams assume that they have exclusive ac- 
cess to interrupt 4 when using CDMI and 
interrupt 3 when using COM2. Many 
backup programs assume exclusive con- 
trol of interrupt 6. If two tasks attempt to 
use the same interrupt, the results are un- 
predictable and always bad. Consequent- 
ly, PC-MOS provides the USEIRQ option 
to the MOS cortunand to reserve specific 
interrupts for the particular partition in 
which the command is given. For exam- 
ple, before rurming a communication pro- 
gram on COMl, you’ll want to issue 

DM oniag 4 .r 

To release an interrupt when you're fm- 
ished with the program that requites it, 
simply substitute the FREEIRQ option for 
USEIRQ in the command above. Note that 
because PC-MOS manages serial printers 
itself, you don’t need to use these com- 
mands to prevent conflicts with them. 

Batch flies also give you the opportuni- 
ty to control keyboard polling within a PC- 
MOS memory partition. Many programs 
(WordStar is the preeminent example) 
constantly poll the keyboard for input, and 
this slows system response. Disabling key- 
board polling (with the MOS DIS com- 
mand) when you don’t need it will speed 
up programs such as Lotus 1-2-3 and 
WordPerfect. You can reenable keyboard 
polling (the default condition) with the 
MOS NODIS option when you load up 
WordStar. 

MOUSE MATTERS 

When running PC-MOS in a multiuser 
configuration, you won’t ordinarily need 
to worry about an infestation of mice. Be- 
cause most terminals that you might 
choose are character-based and cannot dis- 
play all-points-addressable graphics, the 
issue of using a mouse in conjunction with 
workstations is moot. 

However, when used with special hard- 
ware, PC-MOS can serve as an excellent 
foundation for a distributed electronic pub- 
lishing system or the like. Video Network 


Adapters (VNAs) from The Software Link 
can turn standard monochrome displays 
and XT keyboards into scan-code termi- 
nals with Hercules graphics and full mouse 
support. A four-user VNA system, which 
includes a motherboard, three daughter- 
boards, and a translation unit, costs 
$2,395. (Still-moie-sophisticated display 
options are discussed in the sidebar ‘ ‘Fiber 
Ciptics Add Color Graphics to PC-MOS 
Workstations.”) 

Even with PC-MOS systems that use 
standard terminals, you can install either a 
serial or bus mouse for use at the console. 
If you do choose to use a mouse, however, 
don’t install its driver through your sys- 
tem’s CONHG.SYS file. Use the .COM 
version of the driver instead and load it 
within the task that will use it. A mouse 
driver installed through CONFIG.SYS 
will draw upon global memory, potentially 
stealing RAM from every task or partition 
you make. Loading the driver from within 
a task will cut down only on memory avail- 
able to that task. Also, use the MOS 
USEIRQ command to reserve the interrupt 
used by the mouse for its exclusive use. 

OTHER MATTERS 

PC-MOS offers several additional refine- 
ments over DOS. It contains a command 
recall buffer, for example . Instead of being 
limited to recalling only your last com- 
mand, as DOS is, PC-MOS allows you to 
recall and reuse the last IS to 20 com- 
mands (the exact number depends on their 
length). The up and down arrows on the 
cursor pad will move you backward and 
forward in the buffer, and the left and right 
arrows allow in-line editing (taking full ad- 
vantage of the Ins and Del keys, as well). 

The only drawback to the command- 
recall buffer is that someone may snoop 
through it should you step away from your 
PC. I^ing eyes may see passwords or the 
name of the last game you played on com- 
pany time by recalling them from the buff- 
er. To prevent Big Brother from tuning in 
during your absence, you can flush the 
command recall buffer by pressing the 
Ctrl-PgDn key combination at the com- 
mand level. 

The PC-MOS editor begins where [X)S 
leaves off. If you just run the program ED, 
you’ll get the same familiar asterisk 
prompt and command-line control struc- 
ture used by EDLIN. But add the N option 
after the filename you specify when enter- 
ing the editor, and you’ll gratefully fmd 
that you now have the facilities of a full- 
screen editor. 
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NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On,</ANY Printer 



PostScript® Language 
Interpreter for the IBM PC 


GoScript Software, the Low-Cost 
PostScript Language Printing Solution 


Choose the one that fits YOUR needs; 

GoScript • $195 - With 13 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 


•Includes Drivers for Many Popular 
Laser. Ink Jet. and Dot Matrix Printers 


ORDER TODAY! 

Contact Your Local Dealer 

or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 

In Canada, Contact COP Communications. 
Toronto. ON, TEL (416) 323-9666 PAX: (416) 323-387B 
Exclusive European Oistnbuiors. Graphic Sciences Ltd.. 
Surrey. England TEL: (01) 940-9460. FAX (01) 948-2651 

^J.aserGo, Inc 


( ^ TEL: (619) 530-2400 
FAX: (619) 530-0099 
9235 Trade Place. Suite A. San Diego. CA 921 26 


CIRCLE 280 ON READER SERVICE CARD 


'm UmMi! f^ORM 2.0 


For IBM PCand Compatibles 








■ ■ usiness runs on forms! 

Mf And PerFORM provides 

■ ■ your business with 

IV everything you need for 
Mr fast, easy and 
professional form design, 
creation, maintenance, fill-in, 
and printing. PerFORM's 
WYSIWYG simplicity benefits 
every business, from the 
smallest office to the largest 
corporation! 

PerFORM 2.0 contains three 
prog rams that can work 
together or separately: 

PerFORM DESIGNER- 

GEM graphics Interface for 
sophisticated design, 
modification and accurate 
production. Improve the image 
af your business. 

^ Create professional forms, 
quickly and easily 

• context sensitive help 

• includes many predesigned form 
templates 

•UN DO function for instant correction 
^ Add external data and 
graphics 

• import ASCII files 

• import graphics: TIFF, GEM Image 
and Line Art, MacPaint, PC 
Paintbrush + 

• create from 8 ma|or barcode types 

• trace scanned paper forms 

u Customize your screen 
work area 

• screen rulers, object positioning, 
alignment, grid snap 

• multiple page forms supported in a 
wide range of sizes 




FORM PRINTING - 

Reduce your business expenses. 

V^High quality output 

• on demand printing from within 
PerFORM or from DOS 

• batch print, print to disk, multiple copy 
print 

• supports dot-matrix. Postscript, H P 
LaserJet, and most popular laser 
printers 


? Versatile design tools 

• filled or hollow boxes, ovals, circles 

• choice of fill patterns, line widths 

• comb tool creates boxes with evenly 
spaced areas 

• scale, reshape or crop graphics 

• cut, copy, size and paste objects, 
groups of objects, text ond graphics 

• horizontal and vertical textflow 

• text in many fonts sizes ond styles 

PerFORM FILLER - 

Eliminate errors and tedium in 

form fill-in by automating the 
process. Improve the efficiency 
in your business. 

Easy data entry 

• tab through form fields using a graphic 
OR text-based interface 

• outomatic fill-in by yourcomputer, 
including dote and time, serial 
numbers, page numbers, and check- 
morked boxes 

• mothematical and logical calculotions 

• data entry validation, with range and 
lookup tooles, and dBASE file lookup 

• import and export ASCII and dBASE 
files 

• providecustomized online help 


THEEXPERTS AGREE; 

"DelrinoTechnology's PerFORM 
(forms) progrom for the PC 
surpasses both the Mac programs 
and other PC progroms. With its 
sophisticated features, excellent 
forms templates ond simple 
operation, it's ideal whetheryour 
job is to design a variety of forms or 
to fill them outon screen or on 
poper." 

— Bill Crider. Publish! Mogozine, April 1989 

"PerFORM has set a new standard 
for quality and ease of use in form 
design. On a 10-point scole 
PerFORM earns an 11, adding 
features you didn't even know you 
wanted until PerFORM came 
along... the software is fast, plus it's 
reliable, versotileondasnapto 
learn and use." 

—Thad MeHroy, Persona! Publishing 
February 1989 
"Perform is hot! .. .head ond 
shoulders aboveany forms 
pockoge I 've seen to dote." 

— Andrew Seybold, ^tlookon 
Professional Computing. September 1988 


Call 1-(800)-268-6082forthe dealer nearest you, or order PerFORM 
Designer and Filler for only $294.95,1, or order PerFORM Filler for only $129.95.b 

Delrifto Technology Inc.. (USA) 4454 Genesee St.. BuKolo NY., 14225. (716) 835-0405 (Con) lOBrentciiHeRd.. Suite 210, Toronto. Ont.. M4G3Y2, (416)423-0456. I D I \J A 

PerFORM. PerFORM Designer and Filler C 19890elrinaTechnologylrK. All rights reserved. PerFORM orrdDelnno Technology Inc. IBM iso registered trodemork of X./Ci1jK1 1 

Inlernotionol Business MochinesCorp. GEM ond GEM /Sore trodemorks ond Copyright® DigitolReseorchInc.. 1988 All nghts reserved. Aiip«ceitho«na>emUS S — "■ ' 
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An undocumented feature of the PC- 
MOS DEBUG program will help if you 
need to troubleshoot your serial ports. Af- 
ter entering DEBUG, if you simply type 
the command X and press return, DEBUG 
will display the contents of system memo- 
ry starting at location 0400:0000, showing 
you the base addresses of the serial ports 
installed in your system. 

Sometimes the PC-MOS security sys- 
tem can be too secure. The Software Link 
reports that new users often have difTrculty 
in removing security protection from a file 
or subdirectory to permit general access. 
Protection can be easily removed by any 
user with the proper access to the secured 
file just by copying the file, using the op- 
tion /C_ (the letter C followed by an under- 
score). The underscore sets the security 
class assigned to the file to nil. 

One way you can take advantage of the 
multiuser power of PC-MOS is to give a 
duplicate display to a client or associate. 
By selecting the same tasks both on the 
console and one or more terminals, two or 
more users can simultaneously see the 
same screen. Using the PC-MOS security 
options, you can allow users to interact 
with the screens by typing or lock out the 
keyboard. You can also lock out other us- 
ers from seeing your private tasks. 

Normally you’ll change tasks by press- 
ing Alt and the number corresponding to 
the task on the numeric keypad. Alterna- 
tively, you can use the command 
SWITCH (which can also be used from 
within batch files). These two methods of 
changing tasks differ in a significant way. 
The keystroke combination affects only 
the terminal on which it is executed. The 
SWITCH conunand belongs to the task in 
which it is executed. In other words, using 
SWITCH will cause all workstations cur- 
rently showing the given task to switch si- 
multaneously to the newly selected task. 

SUMMARY 

If you want to leam more about the internal 
operation of PC-MOS, The Software Link 
offers a technical reference guide. Unless 
you’re a programmer and want to develop 
applications for PC-MOS, however, you 
probably won’t want to tangle with it. The 
technical reference manual consists for the 
most part of system calls needed for soft- 
ware development. 

On the other hand, Martin Stitt, one of 


the programmers who helped create PC- 
MOS, has written a soon-to-be-published 
book tentatively titled Inside PC-MOS. 
Within it you’ll fmd a wealth of tips for set- 
ting up your PC-MOS system and optimiz- 
ing its operation. A telephone call to The 
Software Link will give you the most up- 
to-date information regarding the book’s 
availability. 

Though the discussion presented here 
has centered on The Software Link’s PC- 


MOSI386, the underlying point is that mul- 
tiuser systems built arxxind standard PC 
hardware are emerging as powerful and vi- 
able alternatives to LANs and standalone 
PCs. The small-business user will do well 
to strongly consider multiuser systems 
such as PC-MOSI386 as a potential solu- 
tion to a company’s computing needs. ■ 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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New (^idJ^ascal mal^ 
SQ^vaie go evoi fester. 



Even the quickest minds tend to brake 
suddenly vdien confronting new languages. 

. ^ Enter new Microsoft® 

I QuickPlascal Compiler. 

i The first Pascal that is 
1^0 /\ not only powerful but easy, intui- 
, t five and 100% headache-free. 
W For example, our new 
I mwertext QuickFascal Advisor 

' ' oners on-the-job training; by 

cutting and pasting sample code wu can learn 
to program in Pascal from scratch. And if wu 
do hit a snag, the Quick Advisor can straighten 
everything out right on the spot 

To accelerate your thought processes 
even more, all of our processes are seamlessly 
integrated; no other rascal offers you easier 


access to your editor, debu^er and compiler. 

What’s more, Quicl^scal is the first 
PC Rascal to offer Ohoect Oriented Progra- 
ming, or OOP With objects, you can easily 
assemble whole programs from modular build- 
ing blocks of code and data And once you know 
Pascal, OOP is a snap. Which means, you get 
maximum productivity with minimum effort 

Naturally, our Pascal is also fully source 
compatible with Turbo Pascal! 

So stop by your Microsoft dealer soon. 

You’ll rind our software is on the same 
wavelength as yours. 

H/Saosoft 

Making it all make sense; 


CustamersintheU.Scatl(800)426-9400.InCanada,cail(416)673-7638.0uts)deNonh America, call (206) 882-8661.C) Copyright 1989 Microsoft Qiporatiun. All rights reserved. MicrascA and the 
Micnasoft k3gD aic regikeed tradenwks and tY a// smse b a trademark of Microsoft Ckiporatua Turbo fiscal is a rostered trademark of Borland int^^ 
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Note: This is the first DOS utility presented 
in this column written in C rather than in 
assembly language. Broadening our pro- 
gramming-language base to irutiude C and 
other high-level languages will allow us to 
present a greater variety of useful utilities 
and will help readers hone their skills in C 
(the language that is becoming the de facto 
standard for writing applications) and oth- 
er languages. Both source and executable 
files for the utility can be downloaded from 
PC MagNet, and the source code will con- 
tinue to be presented with the article. We 
regret that the length of most high-level 
language programs will preclude our 
printing .BAS listings that could be typed 
in to create .EXE files. Reader submis- 
sions in high-level languages— as well as 
assembly language — ctre welcome. — Ed. 

If your programs used to pop up almost in- 
stantly but now seem to ne^ a committee 
decision before loading, chances are 
they've simply become fragmented. On a 
frequently used hard disk, parts of a file 
may end up in widely scatter^ physical lo- 
cations. To read them in, the drive head 
has to waste time jumping back and forth 
across the disk, reassembling parts that 
ideally would be stored in a single, contig- 
uous series. 

But how often is a frequently used disk 
accessed? How many files must be frag- 
mented before it’s worth getting a defrag- 
menting program, such as one of those we 
reviewed in the October 11, 1988, issue? 
Answering that question is the purpose of 
CHKFRAG, this issue’s PC Magazine 
utility. 

The easiest way to get a copy of 
CHKFRAG.EXE is to download it fiom 
PC MagNet, as explained in the sidebar 
“CHKFRAG by Modem.” The C source 
code is listed here and is also available via 
PC MagNet. If you’re working from the 
source listing, CHKFRAG.C can be com- 
piled with Version S.O or later of the 
Microsoft C Compiler. 

After examining how the files are 
stored on your disk, CHKFRAG presents 


SPEED UP FILE 
LOADING AND 
ACCESS: 

CHKFRAG.EXE tells 
you when it’s time to 
defragment the files on 
your hard disk. 


both an on-screen report (making it usable 
as a standalone utility) and an ERROR- 
LEVEL value that may be used within a 
batch file to call up your defragmenting 
program if appropriate. (A suitable batch 
file prototype is shown in Figure 1 .) The 
command syntax for CHKFRAG is 

tintniM tdi] (/* I /a I /■] 

If the d: (drive) parameter is omitted, 
CHKFRAG defaults to analyzing the cur- 
rent drive. As detailed below, the alter- 
native switches /%, /N, and IE tell 
CHKFRAG the type of DOS return code 
to set in ERRORI^VEL when returning 
to DOS. If none is specified, the percent- 
age value is returned. Adding the optional 
IL parameter does not change the return 
code but causes CHKFRAG to print the 
filenames and directories that are frag- 
mented. 

The program’s output can be redirected 
to a file or a printer for easier examination. 
Although the CHKFRAG.EXE program 
is only 16K long, you may need more than 
lOOK of available memory in order to run 
it, depending on the size of the disk you’re 
checking. 

The default /% parameter returns the 
percentage, from 0 to 100, of ftagmented 
files found. Thus, if you have a disk with 


97 files and 3 directories (or 100 total file- 
names) on the disk, and 2 of the directories 
arxl 10 of the files are fragmented, 12 will 
be returned via ERRORLEVEL. If any 
files are fragmented, the lowest percent- 
age, 1 percent, will be indicated, regard- 
less of the actual number of files on that 
disk. 

The /N parameter tells CHKFRAG to 
return the number of fragmented files. 
Possible ERRORLEVEL return values 
range from 0 to 254; the 254 value is used 
even if more than 254 fragmented files are 
found. Using the /N switch is especially 
suitable for situations in which the numbn 
of files on the disk varies widely, so that a 
percentage may not accurately reflect how 
much fragmentation exists . 

The IE parameter tells CHKFRAG to 
return the number of extra segments 
found. Again, the possible ERRORLEV- 
EL return values are 0 to 254. To be con- 
sidered fragmented, a file must be split 
into two or more parts, arxl each part t^er 
the first is thought of as an extra segment. 
If you had two fragmented files, one split 
into three parts and the other into six, a to- 
tal of seven extra segments would be re- 
ported. The IE return code is useful when 
checking a disk with a fixed, relatively 
small number of files; such a disk should 
be reorganized (defragmented) when 
many extra segments develop without re- 
gard to percentage or number of files frag- 
mented. 

An ERRORLEVEL code of 255 is used 
to indicate an error condition. Tbe code 
can indicate that: 

■ A command-line error was made. 

■ An invalid drive was specified. 

■ The DOS ASSIGN or SUBST com- 
mand defines the drive. 

■ The drive is a network drive. 

■ The DOS version is earlier than 2.0. 

■ There is not enough memory. 

■ The BOOT record or FAT could not be 
read. 

■ There are cross-linked clusters (run 
CHKDSK). 

■ There are lost clusters (tun CHKDSK). 


AUGUST 1989 PC MAGAZINE 





utilities 


As suggested by the last two error con- 
ditions, before using CHKFRAG you 
should always check the drive with the 
DOS CHKDSK utility, specifying the /F 
parameter. That will salvage what can be 
saved of cross-linked or lost clusters, a far 
more serious kind of problem than file 
fragmentation. 

A DISK OVERVIEW 

As indicated at the begiiming of this arti- 
cle, fragmentation results whenever the 
bytes that make up an individual file are 
not stored in contiguous areas of a disk. 
This requires the disk heads to move more 
often than is efficient to read a file. To un- 
derstand fragmentation more fully, we 
must fust look at how a disk is organized. 
The sidebar “Directoiy and FAT Organi- 
zation: How DOS Keeps Track of the Parts 
of Your Files” provides a detailed exam- 
ple to supplement the treatment here. 

When you issue the DOS DIR com- 
mand, you see filenames, extensions, file 
sizes, and date/time stamps. But behind 
the scenes, more information is being ma- 
nipulated. Files on-disk are contained in 
areas known as sectors. The usual sector 
size on a disk is S 1 2 bytes, although a sec- 
tor can be larger. The sectors on a disk are 
grouped together in areas known as clus- 
ters. The number of sectors contained in a 
cluster is established when the disk is for- 
matted, and the number may vary with the 
size of the disk and with the disk-format- 
ting software. 

In a typical situation, you would have a 
20MB ^ve with 512-byte sectors; the 
FORMAT program would group four sec- 
tors into each cluster, making the size of 
one cluster 2,048 bytes. If you now save a 
2,100-byte file, DOS must store it in two 
clusters. The first 2,048 bytes of the file fill 
the fust cluster, and the next 52 bytes go 
into the second. The remaining 1,996 
bytes of the second cluster will go unused 
unless the file owning that cluster grows in 
length. Any file that is not a ‘ ‘zero-length” 
file uses a minimum of one cluster. 

Immediately following the boot record 
on the disk is an area known as the FAT 
(file allocation table). This table keeps 
track of which clusters are allocated, 
which are available for assignment, and 
which (if any) ate known “bad spots” that 
caimot reliably contain data. 

The clusters on a disk are numbered se- 


quentially starting with cluster number 2, 
and sequentially numbered clusters are 
physically located next to each other on the 
disk. As data is written to a file, clusters 
ate allocated to that file. When a cluster is 
needed during a write operation, the first 
available cluster on the disk is assigned to 
the file and a notation of the assignment is 
made in the FAT. The number of the fust 
cluster of a file is stored in the directory en- 
try for that file. 

HOW FRAGMENTATION DEVELOPS 

When the cluster numbers assigned to a 
file are not strictly sequential, the file is 
considered fragmented. A file that fits en- 
tirely into cluster numbers 200, 201, and 
202 is unfragmented and will load at opti- 
mum speed. If the same file were assigned 
to cluster numbers 200, 307, and 412, it 
would be fragmented. A fragmented file 
loads more slowly because the disk heads 
must move far more often to read the file, 
and the movement of disk heads is the 
slowest part of accessing files. 

Generally speaking, fragmentation has 
a greater effect on processing times of files 
that are accessed sequentially than those 
that are accessed randomly, but both types 
of access work more quickly when the files 


involved are not fragmented. 

A second, less obvious drawback of 
fragmentation is that if a file is lost, uneras- 
ing (recovering) it is considerably more 
difficult, if not impossible, because all of 
the file's clusters are not contiguous. If the 
clusters are contiguous, unerasing be- 
comes very easy . 

FIXING FRAGMENTATION 

There are numerous utilities on the market 
that will defragment the files on a disk, as 
indicated in our October 1 1 , 1988, review. 
At a minimum, each of these utilities will 
rearrange cluster assigrunents of files on a 
disk to make them contiguous. Some will 
additionally allow you to arrange the actu- 
al sequence of files on the disk according 
to your preference. CIHKFRAG’s job is to 
tell you when you would do well to consid- 
er using a defragger. 

An alternative to using a reorganization 
utility is to back up the disk, reformat it (or 
at least erase all the files), and then restore 
your files to the disk. As long as the back- 
up is not an image backup (an actual image 
of the fragmented disk, created by some 
tape backup systems), the restore will 
automatically replace the fdes in an un- 
fiagmented form. Unfortunately, this al- 



Flgure 1 : This is a prototype of a batch fiie that runs CHKDSK and CHKFRAG on a designated drive. 
If 25 percent or more of the fiies on the drive are fragmented, thedefraglt command (which you 
would replace with the proper command for the defragmenting utility you have on your system) will be 
executed. Note: The defragmenter you use may not support redirection of its output to a printer, 
assumed here to be connected to LPT1 :. 
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temative method is usually time consum- 
ing and tedious if there is a significant 
amount of data to be backed up and re- 
stored. 


HOW CHKFRAG WORKS 

At startup, CHKFRAG first checks the 
command-line parameters and prints an er- 
ror message if there is an obvious mistake. 
A test is then made to assure that the disk 
requested is a valid drive, is not a networic 
drive, and is a separate disk volume (as op- 
posed to being a SUBSTituted or AS- 


SIGNed volume). This is done with DOS 
function 44h (lOCTL) and the undocu- 
mented DOS function 60h. For want of a 
better name, we call this fiinction Trans- 
late DOS Name; it will be discussed more 
fully below. 

If the disk checks out all right, the FAT 
must then be read into memory. In order to 



CHKFRAG.C: The C source-code listing for CHKFRAG.EXE. To compile the program, use Version 5.0 or later of the Microsoft C Compiler. 
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CHKFRAG.C 


•« iteh < opt ieo ) 

( 

e«M ti 

re ■ ptt 
brook; 

COM It 

rc • frog > 254 7 254 t frog; 
brook; 


/• rotunt v/orrorloTol */ 
/• porcofitogo rotura •/ 


/* flloi rotura 


COM 2l 

re < 

> 


/* oxtro ooetieao rotura •/ 
•oetloBO > 254 7 254 t ooctloao; 


If (Pf “ •) 

1 - •» 


oIm If (pf < 11) 
1 - 1 ; 


olM if (pf < 74) 

i - 2; 


/* q. ao frogaonto? 
/• o. yoo «. toll 'oi 


/• q. littlo frogaontotloD? •/ 
/• o. yoo .. Mt indox •/ 


/• q. Bodoroto frogB'tlen •/ 
/• o. yoo .. ootup xog •/ 


oloo 

1 • it 

priatf ("%oto\nCBXyiUO fioisbod, Motnra cedo %d\a\B%a%o\a* , 
"Xotorn typo cboMat *« rc_typo(optioa)« re, 
”SuggootieBt\a ouggootioo(i))i 


/• ..push tbo button, Jia •/ 


efoxlt(re); 

) 


/• rotura w/orrorloeol */ 


9ot_fot — rood boot rocord ond fot into i 


void 

got_fot(drv) 



iat 

drvT 

/* 

drivo •/ 

{ 

uaioB 

BBOS r; 

/* 

work rogiotoro •/ 

struct 

moo o; 

/* 

..oad work oogaoat rogo */ 

struct 

boot roc 




< 

cbor 3Bp{3), 

/* 

juap iaotructioB •/ 


ooate); 

/• 

OCM aoao */ 


ozirr bytos; 

/• 

bytoo por ooctor */ 


cbor cluotor; 

/• 

ooctoro por cluotor «/ 


uzm roo_oooteco; 

/* 

roMrvod ooetors •/ 


cbor foto; 

/• 

auabor of foto •/ 


OZHT roots, 

/• 

auabor of root dir oatrioo */ 


■ootors; 

/• 

total ooctoro •/ 


cbor aodio; 

/* 

aodio doocriptor block •/ 


DZHT fotoiM, 

/• 

ooctoro por fot •/ 


troekoiM, 

/• 

ooctoro por track •/ 


boods. 

/• 

auabor of hoods •/ 


biddoa; 

/* 

biddoa ooctoro •/ 


> for *b_roe; 

/• 

beet rocord dofinition •/ 


"Hot oDOQ(^ aoaory for procooolagXa*; 


r.h.ob - fx34| 
r.h.dl - drr * 1; 
iatl4(lx21, 4r, 4r)t 


/•oh - got froo^oco •/ 

/• got drloo •/ 

/• r«x.ex • bytoo/ooctor •/ 


if ((BOOT • (Struct bootroo for *) aolloo(r.x.cx) ) — XOLL) 


/• q. ao aoaory? •/ 

/• o. yoo *• gioo •/ 

/• . .orrer aog/oxit •/ 


priatf (Boaoa)) 
efoxit(2S5)| 

> 

r.b.ol ■ dre; 
r.x.ox • 1; 
r.x.dx • •} 

r.x.bx - ft dPr(BOOT)f 

■ .do • 

iatHx(fx2S, or, or, Oo); 

if (r.x.oflog) 
i 

priatf (*Krror roodiag boot rooordXn"); 
cfoxit(a55)t 
> 

if ((fot • (cbor bugs •) bolloo((long) bOdT->fotoi«o • (long) ■OOT->bytoi, 1)) 
— (Cbor bugs •) MUXX) 

( /• q. ao aoaory? •/ 

priatf (noaea); /• o« yoo .. givo •/ 

cfoxit(2SS); /• . .orrer aog/oxit •/ 

) 

fot_14 • (»009<->ooctoro / BOOTo>eluotor) > 44t7t/* Mt if 14bit POT tbl •/ 


/• •! ■ drioo niialior */ 

/• cx • auabor of ooctero •/ 

/• dx - otortiag ooctor */ 

/• bx • offoot of bttffor */ 

/• do ■ oo^ont of buffor */ 

/• rood boot ooctor •/ 

/• q. orrer roodiag disk? •/ 

/• o. yoo .. gieo orror aog */ 
/* ..oad rotura to DOO •/ 


r.b.ol ■ dre; 
r.x.ex ■ aooT->fotoixo; 
r.x.dx ■ aooT.'>roo_oootoro; 
r.x.bx • PP OPP(fot)t 
■.do - pp~no(fot)) 
iat44x(fx25, or. Or, 4o)t 


/• ol ■ drioo auabor •/ 

/• cx ■ "«*-**-»• of ooctoro */ 
/• dx ■ otortiag ooctor •/ 

/* bx • offMt of buffor •/ 
/•do - oogaoat of buffor •/ 
/• rood boot ooctor •/ 

/• q. orror roodiag disk? •/ 


if (r.x.eflog) 

( 

priatf (*%02.2x %l2.2x Error roodiag PAT\b*, 

r.b.oh, r.x.di); /• o. yoo •• giro orror aog •/ 

efoxit(255); /• ..oad rotura to 000 •/ 


oeluotoro • (BOOT->ooctoro - (»oOT->roo_ooctoro 

♦ (aooT->fotoito • aooT>>foto) 

♦ ((aoOT*>rooto • 32) / •00T->bytoo)) ) 

/ •ooT->clttotor; 

priatf (*Orivo tctto to ooctoro, %u Cluotoro, tu Cluotoroioo\a*, 

drv ♦ 'A*, roodlobol(drv • 'A'), BOOTo>ooetoro, oeluotoro, 
»ooT*>eluotor • POOT->bytoo ) ; 

priatf (*\ocbocking disk otructuro ..*); 

) 


cboek^frog — ' cbock o filo/diroctory for fro^ontotioa • 


void 

cbock frog(o, a, dflog) 


cbor 

*o; 

/* 

OZHT 

a; 

/* 

iat 

dflog; 

/• 

< 

OZHT 

1. J; 

/* 

iat 

flog - t. 

/• 


rc; 

/* 


uerkiag oterogo */ 


•/ 


for() i - Boxt oluotor(n, 1, tro); a - i) /• walk down tbo choia */ 

( 

if (i — 1) /• q. invalid cluator? */ 

{ 

priatf ("XaXtto — > %o%o\nto\n", /• o. yoo .. giro orr aog */ 

o, re ? -lavolid cluotor dotoetod* 
t *Pilo erooo-linkod*, 

*, Run obortod*, 

*\a\t** PlooM run cbkosk ••*); 


efoxit(25S); 

> 

if ((B ♦ 1) I- 1) 
{ 

flogf^} 


/• ..ood exit v/orror eodo •/ 

/• q. noa>coatiguouo oroo? •/ 
/• ohov fro^oatod file •/ 

/• q. poooibly bod cluotor? •/ 


if (i > a) 

{ 

for (j ■ a ♦ 1; /• cbock for bod opoto •/ 

aoxt eluotor(j, f, tro) — fxfff? j < i; 

3^+)7 


if <j “ 1) 
flog--; 


oloo 

ooetioBO^^; 


oloo 

oootioao^^} 


if tfU9> 

( 

if (HOT frog 04 list) 


priatf (*\aPro^nntod Piloo/Oiroctoriosi\n*); 


/* q. voo ontiro oroo bod? •/ 
/■ o. yoo .. doB*t r^;ort •/ 


/• iaer filoo ooetiono count*/ 


/• iacr filoo ooetiono count*/ 


/• q. fro^watod file •/ 
/* q. first frog filo? •/ 


if (list) 

priatf (*to to \a*, 

dflog ? -ozit> * t 

frogM.; 

) 

OlM 

unfrog**; 


/• q. list frog'd filoo? */ 
/• o. yoo .. givo it to tboa*/ 
0)1 

/• oocuBuloto frog'd count */ 


/• olM total unfrog'd filoo*/ 


aoxt cluotor — rotura aoxt cluotor miabor froa PAT 


OZXT 

OZHT 

iat 

< 

OLOMO 

OZVT 

iat 

•ro ■ •; 


Boxt^oluotor(n, x, rc) 
a; 


•roi 

Of 

bags •p, 

aookl, aook2i 

flog; 


if (I (o • a)) 
rotura(f); 

if (fot 14) 

< 

P • (OZHT *) 4fOt[f)| 
a • p[o); 


/• curroat cluotor auabor •/ 

/• flog, 1 • roMt PAT ontry •/ 

/• orrer rotura eodo •/ 

/• ontry auabor ia PAT •/ 

/* poiator for 14 bit PAT ontry •/ 
/• aook for ood'iag oad or'ing •/ 
/* ohift/oad flog •/ 


/* cloor rotura eodo •/ 


/• q. invalid cluotor nbr •/ 
/• o. yoo «. rta BOP •/ 


/• q. 14 bit PAT oatrioo? •/ 


/• 0 . yoo .. got PAT oddr */ 
/• rotriovo aoxt oatry */ 
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CHKFRAG.C 


if (MOT n) 

{ 

n - li 
•re • 1} 
) 

If (X) 

P(*I • 


if (x : 
a • 

> 


> txffff «« a fxfff?) 


{ 

• ■ (B « 1) +01 

flag • • « i| 

• »- 1» 

a > •(OXMT •) «fat(«lt 

if (flag) 

( 

a »• 4| 

mbU • •xtttfl 

■mU • txfllf} 

> 

( 

a fxfffi 
Mskl - fxfftti 
•ask2 - txfltl) 


if (MOT a) 

( 

a - 1| 

•re ■ Ij 

> 

if <«) 

( 

•(OtMT *) «fat[«] »- maakt) 

• (UXNT •) tfatla] |« MaU} 

) 

if (a >• fxff*) 

if (B «*- txff?) 
a • •xfff7| 

•iM 

a • 

) 

r«tum( 0 ) I 

} 

/♦••.•••••••••••.••••••••••••••••••a 


/• q. aaalleeatad eluatar? •/ 


/• a. yaa • . arrer eoaditiea*/ 
/• aat ratara coda •/ 


/• q. aaad to raaat aatcy7 •/ 
/• a* yaa .• aboa procaaaad •/ 


/• q. caaacaad and aet bad ' 
/• a. yaa .. abew tor •/ 


/• eloatar auater • 3 •/ 

/• aaad to do abift latar? •/ 
/• eloatar aoabar • 1.5 */ 

/• got noxt eloatar •/ 

/• q. aaad to do abift? •/ 

/« a. yaa .. abift by 4 bita*/ 
/• »aak to claar uppar bita •/ 
/• ..aod footpriat saak */ 


/* alaa . . atrip u^ar bita •/ 
/• «aak to elaax leaar bita •/ 
/• ..aad footpriat aaak •/ 


/• q. uaallecatad eloatar? •/ 


/• a. yaa .. arror coadition*/ 
/• aat ratom coda •/ 


/• q. aaad to raaat aatry? */ 


/• a. yaa .. 'aad* off bita •/ 
/• «.aad put down footprint •/ 


/• q. BOT/raaarwad ranga? •/ 
/• q. bad eloatar? •/ 

/• a. yaa >. abow bad oaa •/ 

/• alaa .. abow Kor •/ 


ebaek onlinkad ebaek for uoUnkad eloatara 


void ebaek nalinkado 
( 

lat re? 

UXMT i, 

jr 


for (i • 2? i < Doloatarai iaa) 


/• arror ratara coda •/ 

/• loop eoantar •/ 

/• work ratom eloatar nbr •/ 


/• ebaek thru oatira PAT •/ 


if ((j • oaxt eluatar(l« •« are)) i* t /• q. oaallccatad eloatar? •/ 
44 j la 1 44 j !■ fxfff?) /• . .OT ooad/bad cluator? •/ 


( 


giwa sag 


priatf eXatoat eloatara dataetad, tata*./* a. do 
*1001 abortad\a*( 

*\t*» flaaaa ran cixdsk ••\o*)i 
efaxlt(2S5)| /• ..and axit w/arror •/ 

) 


racoraiwaly aaaroh all fllao 4 aobdlractoriae * 


void 

char 

< 

iat 

ebar 


atroet 
/• 


dir^aaareb ( baaajdir ) 
•bMa_diri 

oldda, 

olddai 

paaa, 

work dlr(4S]# 
fira^ deaai 
fob fXnd work? 


/• beaa aobdiraetory to aaareh */ 

/• eld dta aa^aat */ 

/• old dta addraaa •/ 

/* paaa soabar •/ 

/• work diraetory •/ 

/• find firat deoa •/ 

/• feb work araa •/ 


• Tba fellewisg araaa ara aTATXC « . aot alloeatad ea raeoraioa 


atatlo 

atroet 


atatie 

uaioD 

atatie 

ebar 

atatie 
iat n 

atatie 

oaioa 

< 

ebar 


far •eftapi 


dtabnfftt 2 t 1 f 


otruet 

( 

ebar dtal ( 4 { } 

ebar attrib? 

ebar driwa? 

ebar filaDaaa(8|} 

ebar axt(3]{ 

ebar d^attrib? 

ebar dta2(lf]; 

onaigaad 

iat d_tiBa; 

unaignad 

iat djdata; 

unaignod 

iat djcluatari 

anaigaad 

long d_filoaiMi 

) dta? 

} dta? 


• Sad of atatie araa 


r.b.ab «■ •x2f| 
iBtS6x(tx21, 4r, 4r, 4a)i 

oldda • a.aai 
oldda • r.x.bx; 

oftip ■ (char far *) 4dtai 

r.b.ab ■ fxla} 
a.da ■ pp_ssa(cftap)j 
r.x.dx <■ n opp(cft^?i 
iat84x(fx3l7 4r, 4a) | 


/• otbar ragiatara •/ 

/• work poiatar •/ 

/• work raturn coda */ 

/• dta araa •/ 

/• Oiak traaafar area layout •/ 


/• firat part of dta •/ 
/• attribute byta •/ 

/• driwa •/ 

/• filaaaao •/ 

/* axtaaaioo •/ 

/• diraetory attribute * 
/• Bora raaarvad apace 


/• diraetory tiaa 
/• directory data 
/• firat eloatar 
/• aita of file 


/* ah ■ gat dta */ 

/• .. aak DOS */ 

/• aava old DTA aa^aat */ 

/• .. and of fact •/ 

/• gat eurrant feb addraaa •/ 

/• ah • aat OTA •/ 

/• da -> DTA aa^aat •/ 

/• daidx DTA •/ 

/• aatup new DTA */ 


if (atrcaip(baaa_dir, traBalata_naa>a (baaa^dir) ) ) /• q. JOXM'd? 


/• aapaaat ragiatara •/ 


re tom? 
ebdir(baaajdir) i 

fer(firat dona^^a«lii) 

{ 

if (firat dona — •) 

{ 

if <baaajdir(l) •• 't') 
fiDd~work.driaa • 

** (<baaa dir(8) 4 Ixdf) 

alaa 

findjwork. drive ■ •? 

fiadjwork.baxff • txffj 
Cl.SAJt(find work. extra, I)? 
CLSAfi(fiadrwork.filaaaBa, '?*>? 
Ct>SAIi(findjwork.axt, *?*)} 
fiad^work.attrib ■ Pltouj 

r.b.ab • txll; 

eftaip • (ebar far •) 4find work) 
a. da • PP_eBO(oftap)i 
r.x.dx ■ PPjWP(cfta 4 ^)i 
intl4x(fx21, 4r, 4r, 4a)) 

re • r.b.al) 

firat doaa • 1) 

) 

alaa 

( 

r.b.ab • 1x12) 

eftap • (ebar far •) afiad work? 
a. da ■ PP •lO(eftap)) 
r.x.dx « m_opp(oftap)) 
intl4x(lx21, 4r, 4r, 4a)} 

re • r.b.al) 

) 

atrepy(werk_dir, baaa^dir)) 
rk di^ 

atreat(workjdir, "X^*)) 


/• a. yaa .. akip it 

/• gat tba baaa diraetory •/ 

/• leek through eurrant dir •/ 

/• q. find firat done? •/ 

/* a. no .. do it */ 

/• q. diak apaeifiad? •/ 

/• a. yaa .. aat fob drive */ 

• 'A') ♦ 1) 


/• alaa uoa default •/ 

/• axtandad feb •/ 

/• aat extra araa */ 

/• .. and file aana •/ 

/* . . aad axtanaiea •/ 

/• aat up attribute to find •/ 

/• ab • find firat •/ 

/* gat poiatar to work feb */ 
/• da ••> aa^at of feb •/ 

/• datdx -> effaat •/ 

/• . . find firat •/ 

/• gat return cede •/ 

/• firat find doaa •/ 


/• ab * find next •/ 

/• gat pointer to work feb •/ 
/• da -> aapwnt of feb */ 

/• datdx offoat •/ 

/• .. find firat •/ 

/• gat ratom eeda */ 

/• got eurmnt baaa •/ 


otreat(work dir, /* 

fnana(3ta.dta.filooam, dta.dta.axt))) 


/• . . add a baekalaab 
. . add tba dabm •/ 


if (paaa) 

if (re) 
break) 


/• q. aacond paaa? 


/* q. nora filaa found? •/ 
/• a. no .. exit •/ 
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If (l(dt«.dta.d_«ttrib 4 _A_stfM>Ili) /• q. directory? •/ 

II (dtA.d^.fil«a4M[7| *•')) /* •• or a dot dir? 

eootimioi /• a. qat oast aatry •/ 


dira4«} 

dir_aaarob(work_dir ) j 


} 

alaa 


/* accoBulata dir count •/ 

/* raeuraivaly call ouraalf •/ 


/* firat paaa procaaaing */ 



< 



if 

<r.x.cflaq) 


1* (re) 


/• q. anything found? •/ 


ratum(<ebar far •) NOLL); 


( 


/• a. DO .. •/ 




firat dona ■ •; 


/• ra-axacuta find-firat •/ 

alaa 


paaa<«^; 


/• go to naxt paaa •/ 


ratttm(tranalata araa); 


eontlnxM} 

) 


/• .. continua procaaainq •/ 

) 



if (dta.dta.filanaM(t) •• 


/* q. dot diraetory? •/ 




continua; 


/• a. yaa .. akip it •/ 

* 






• 

ebkdrv ~ aaaura driva 


if (i(dta.dta.d attrib 4 A suBDik) 

) /• q. a fila? •/ 

• 



filaa<f4| 

/• 

a. yaa .. count than •/ 




cback fraq<work dir. 


/• cback for fraq'd fila •/ 

int 

ohkdrv(c) 


dta.dta.d cluatar. 



cbar e; 


dta.dta.d attrib 4 

A SUBDXfl); 

{ 



) 



union RIOS r; 

) 




atruct SRIOS a; 

r.b.ab 

• Sxla; 


/* ah - aat dta •/ 

atatie 

a. da • 

oldda; 


/• da -> DTA aa^Mnt •/ 

char wdrvf l • • i\\*; 

r.x.dx 

■ oldda; 


/• datdx •> DTA •/ 



intS4x<fx21, ur, 4r, 4a); 


/* aatup naw DTA •/ 







if 

( oanajor < 2) 

) 





ratttm(4); 





if 

(^oanajor >• 3 44 ^oaminor 

• 



• 


r.x.ax - 1x4449; 

• 

fnana build a noraaliaad 

filanana frea an rCB • 


r.h.bl • (c - *A*) ♦ 1; 

• 



• 


intl4(fx21. 4r. 4r); 






if (r.x.oflaq) 

char 

•faaM(filonaBa, axt) 




ratum(l); 

char 

•filanaaa; 

/• 

filaoaaa with trailinq blanka*/ 



cbar 

•axt) 

/♦ 

axtanaioo */ 


if (r.x.dx 4 •xltff) 

( 





ratara(3)r 

int 

i) 

/• 

loop control •/ 



char 

•P» 

/• 

work pointar •/ 


wdrv(S) • 0) 

atatie 






char 

fwork[13)) 

/* 

ratumad work araa •/ 


if (atrcaip(wdrv. tranalata^ 


p • f«forki 

for (i • fi (i < •) 44 (•fi^anaa 
•p+4 ■ •filaMM*4'; 


if (•axt !• 

( 

•p^ - * 


*) 

'I 


for U • ti (i < 3) 44 (*0X1 i* 
*paa • •axt4-f} 

) 

*P - •! 

ratiim(f«ork)( 

> 


initialisa atrinq potatar*/ 
')} L*^) /• wem faaM Wo blanka*/ 

/• q. axtanalon blank? •/ 

/•a. no .• add tba dot •/ 
1^) /* add axt Wo blanka •/ 

/• tarmlnata atrinq w/aull •/ 
/• rattum atrinq to eallar •/ 


• 

atrclr — elaar an araa 

to a valua 

• 



void 

atrclrtSf o« n) 


obar 

•s; 

/• 

int 

0. 

/• 


n; 

/* 


vhila(D— >) 

•aaa • 


/• initialisa wbola araa */ 
/• ..to aaXaa apaeifiad •/ 


I — tranalata a oos oaM 


char 

•tranalata naBa(Daaa) 



char 

( 

atatie 

far •naaa; 

/* 

naaa to tranalata 

cbar 

tranalata^araa( 45 ) . 

/• 

work/ratum araa 


far *ap; “ 

/• 

work pointar •/ 

union 

RSOd r; 

/• 

work raqiatara •/ 

atruct 

SRSOd a; 

/• 

..and work aapant 

r.b.ab 

• •x4f; 

/• 

ah ■ tranalata •/ 


ap • (obar far •) naaai 
r.x.ai • ry_orr(ap)} 
a. da ■ rr_ra9(ap)i 

ap ■ (cbar far •) tranalata_araa» 
r.x.di ■ rrjory(ap)f 
a.aa ■ ft dBeiap)! 
intMx(lxTl, 4r, 4r, 4a){ 


/• aat up a pointar .. •/ 

/• aat pointar to input naai 
/• *. and aa^aant •/ 


/• aat up a pointar .. */ 

/• aat pointar to output araa •/ 
/* . . and aa^wnt •/ 

/• tranalata tba naaa •/ 

/• if bad naaw .. •/ 

/* . . ratom arxor •/ 


/• ratum xlatad nai 


, and not aoBOT’d or AMXOM'd 


/• driva to cback •/ 


/• work raqiatara •/ 

/• ..and uork aapwnt raqa •/ 


/• uork araa for driva naaa 


/• q. pra-DOd 2.M? •/ 

/• a. yaa .. can't run it •/ 

y* q. DOd 3.1 or biqbar? •/ 

/• ah • ieetir local taat •/ 

/• bl ■ driva to taat */ 

/• taat driva */ 

/• q. bad drivat •/ 

/• a. yaa .. arror */ 


/• q. raaotaf •/ 
/* a. yaa .« arror 


•/ 


ratttm<3)i 


ratam<l)i 

> 


/• aat up naaa •/ 

/• q. dPBdT or Addiono? •/ 
/• a. yaa .» ratum arror */ 

/• ratum ok •/ 


kaad driva labal, if availabla 


*raadlabal<o) 

0 } 


char 
char 
{ 

char •p, •qi 
atruct find^t f} 

atatie 

char werk_dir(13) •• { 




vork_dir{fJ • ci 

if (_doa_findfirat(VDrk_dir, LAdSL, 4f)) 
vork~dir{4] • §t 

alaa 

( 


/• driva to chock •/ j 

/• work pointara •/ t 

/• atruotura for diraetory antry*/ ] 


) I /* diraetory to oback */ 

/• aatup for find firat */ 


/• q. arror on labal qat? */ 
/• a. yaa .. than no labal •/ 


for(p • work^dir* q • f.nana} *qi q*-?) /* copy labal w/o aiddla . */ 


if (‘q I- *.») 
•p^ • tq} 

•p - •; 

) 

ratorn(workjdir) i 
) 


/• q. ia tbia cbar a dot? 

/• a. no . . copy it */ 

/• taradnata atrinq •/ 

/• ..and ratum labal atrinq*/ 


efaxito - ratum to DOS aftar raaattinq dir« dir • 


void 

int 


< 

int 


cfaxit(rc) 

rej 


<loa^aatdriva(|*odriva - 'A')41, 4i>i 
cbdir(odriva) | 


axit(rc)i 

) 


/• ratum coda to axit with */ 

/• work variabla •/ 


/• raaat tba dafault driva */ 
/• .. and diraetory •/ 


/* .. and ratum to OOd */ 
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CHKFRAG BY MODEM 


The programs published in PC 
Mafiazine are available by modem 
from PC MagNel. 

TodownIoadCHKFRAG.COM. 
log on lo PC MaeNet. Enter GO 
UTILITIES or chiw.se PC MAGA- 
ZINE UTILITIES from the top 
menu, then DIRECT UTILITY 
DOWNLOAD from the next. Enter 
the filename, then select the file 
from those presented. Answer ( Y) 
to DO YOU WISH TO DOWN- 
LOAD? Press Enter to see llte trans- 
fer proltKols. Choose a protocol 
and download the file. 

To join PC MagNet. set your 
communications software for ei- 
ther 300 or 1 ,200 bits per second. 7 
data hits.even parity, I stop bit. and 
full duplex. You can use any of 
more than 3(K) local access phone 
numbers, including: Boston, (617) 
542-17%; New York. (212) 422- 
8820; Chicago. (3 1 2) 6^3-03.30; or 
San Francisco. (415) 956-4 1 9 1 . To 
find the number nearest your dial- 
ing exchange after you have sub- 
scribed. or for 2.4(K)-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Ser- 
vice. call (8(H)) 848-89%; in Ohio 
and outside the United Stales, call 
(614)457-8650. 

When you connect with PC Mag- 
Nel, press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At the 
USER ID |m)mpt. enter 177aX)_5(KK). 
EnterPC‘MAGNET at the PASS- 
WORD prompt and ZI()D8914 at 
the ENTER AGREEMENT NUM- 
BER prompt. 

You don 'I have to be a member of 
CompuServe to acces.s K' MagNet. 
It costs SI 2.50 an hour for 1.200/ 
2.4(K)-bps service and S6 for 3(M)- 
bps. via MasterCard. VISA, or 
American Express. These pro- 
grams can be copied but arc copy- 
righted and are made available only 
for noncommercial use. You may 
make copies for others as long as no 
charge is involved, but making 
copies for any commercial purpose 
is prohibited. 

PhoUKopy ihLs page. Trim and 
hole-punch ihe copy and add it to 
your DOS manual. 


, jh 


CHKFRAG 

Command 


Bob Flanders and Michael Holmes 


August 1989 (Utilities) 


Purpose: Reports on-screen the extent of file fragmentation on a hard disk 

and provides an ERRORLEVEL value usable within a batch file to 
call a defragmenting program. 

Formal: CHKFRAG [d:] [/% I /N I /E] [/L] 

Remarks: Executed without any of its optional parameters. CHKFRAG 

produces a screen report indicating the number of files and 
directories on a disk, how many and what percentage of these are 
fragmented, and how many extra (noncontiguously stored) parts 
of files are contained on the currently logged drive. An ERROR- 
LEVEL code of 0 to 100, reflecting the percentage of fragmented \ 
files (the /% parameter is the default), is also shown. 

An alternative drive (d:) to be analyzed may be specified, as may 
ERRORLEVEL return codes that reflect the actual number of 
fragmented files (the /N parameter) or of extra sections (the /E 
parameter). The ERRORLEVEL return codes are not intended for 
strict accuracy: if any file is fragmented, the minimum ERROR- 
LEVEL relumed by the /% parameter is I percent, and 254 is the 
maximum ERRORLEVEL returned by the /N and /E switch 
options. These return codes are intended lo be used lo trigger 
automatic loading and execution of the user's defragmenting 
utility from within a batch file. An ERRORLEVEL return code of 
255 is used to indicate an error condition, which halts operation. 

If desired, a list of the names of fragmented files and directories 
can be produced by specifying the optional /L parameter. The 
normal screen output from CHKFRAG may be redirected to a file 
or printer for easier analysis. 

The DOS CHKDSK command, specified with its /F switch, should 
be executed before running CHKFRAG: lost clusters or cross- 
linked files are interpreted by CHKFRAG as error conditions. 

Drives created with the DOS ASSIGN or SUBST command and 
directories created by JOIN are not checked by CHKFRAG. 

While analyzing large disks, the utility requires approximately 
l(H)K of available RAM. CHKFR AG's on-screen recommenda- 
tions arc to consider using a defragmenting utility when file 
fragmentation is between 1 1 and 75 percent and definitely to use 
one with 75 percent or greater fragmentation. 

CHKFRAG.EXE was written in the C language, and its source 
code should be compiled using Version 5.0 or later of the 
Microsoft C compiler. 
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Notice: Never B^ore in Computer History Has a 
Buying Opportunity Like This Been Offered. . . 


TtikeYourPidk... 


LookAtAllTonClet! 

Features Unmatched Anywhere... 


<-286/20MHz/l MBRAM 
-386/16HHZ/1MBRAH 

A REAL 32-bit 386— NOT AN SX! 


• One or two Mbyte of RAM 

• 65Mbyte 28MS bard drive 

• One 1.2Mbyte and 1.44Mbyte 
floppy drive 

• TWO serial, one parallel port 

• Full-size desktop case 

• Ftuned OnuilKey/102 keyboard 
(pick of the pros) 

• 14' MonoGraphics flat screen 
amber or white monitor 

• Performance-enhancing software 

• MS-DOS 4.01/GWBaslc(fuU 
manuals) 





Same Pnce • Same Configuration 

2599 


^ All are COMPLETE S\’STEMS 
with 68MB 28MS DriiY*. 

I 14" Graphics Monitor. 

OmniKey and MS-DOS 4.01 


One-year warranty with our 
unique overnight parts replace 
ment policy* (freight paid by 
Nortfagate) 


Price as of June 15. 1989 


For the second consecntive 

year, ihc readers of Computer 
Shopper, the world's largest 
computer magazine, voted 
Northgate Computers "Best Buy" 
of all products advertised in the 
magazine and "Best Buy" for its 
80386 computer system. 

NEWI Northgate "Big N" 
Revotvtng Credit Card. 

No money down • 3 years + to pay 

• Low monthly payments 

• Unlimited funds available! 

Works just like your VISA or 
MasterCard. Or... 

Leaae it with Northgate... 

Northgate has a flexible lease 
plan suited to your needs. 

With up to five years terms, if 
cash conservation is your 
concern, ask about leasing 
vour system with Northgate. 
PHONE NORTHGATE NOW... 


Everyone loves onr overnight 
replacement pcUcyt Faster than 
third party service! If any field 
replaceable part in your system 
goes down and disables your 
computer. Northgate guarantees to 
ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT 
EXPENSE. You get a brand new 
part — be it the largest and most 
expensive hard drive to the smallest 
part— and it‘s shipped to you 
BEFORE YOU RETURN THE 
OFFENDING PARTI Check our 
competition. In most cases, they 
must get the part or the whole 
computer back before you get 
a replacement. 


286/16 o 
286/20 


Your Choice 



The decision is up to YOU,,, 


• Superb 80286/1 6MHz with 2MB of RAM 

• Blazing Fast New 286/20 System 

• True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing landmark price! 



' NEW 
LOW 
PRICE 


NORTHGATE’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 
Doesn’t waste 384K of RAM as 
many others do with shadowing 
methods. 

OUR 286/16, with speed to 
spare, comes with a second 
Megal^e of RAM at no extra cost 
Even with extra RAM it’s hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. Im^ne, a 
power computer with 68 MB of 
EAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq’s SX.) 

Which one is best for you? Either 
way you’ll get Northgate’s industry- 
leading penormance, quality. 


workmtmship and warranty. As 
with all Northgate systems, 
these three feature K)0,000 Bytes 
Per Second throughput— up to 
three times faster than Dell, 

IBM, Compaq. 

All systems give you 1MB RAM 
expandable to 16MB; Microscience’s 
lightning quick 28MS hard disk 
with 68MB of storage and a 16-bit 
high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes— BOTH 
1.2 and \.A floppy drives: our 
exclusive OmniK^102 k^board; 
high resolution 14" flatscreen 
amber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We’ll build your Northgate ibur 
Way and you will be amazed at our 
"No Baloney” pricing. 


Hard drive options available from 
40 MB SCSI for $300.00 to 600 MB 
ESDI at $3,800.00. Prices Include 
drive and ESDI, SCSI or RLL con- 
troller. Video options range from 
14* VGA mono for $395 to 16* VGA 
color for $1149, including video 
card. Call Northgate now for 
complete details. 


If One of These Is Not Fbr You...Ask about Northgate's 286/12 that 
was awarded PC Magazine’s "Editor's Choice” (1/31/89). Or Northgate's 
386/20, top of the linel 


Phone Now. . . Let Northgate begin 
building your computers . . .Today! 

800 - 548-1993 

HOURS: Monday Uirotigh Friday 7 a.m. - 8 p.m. Central 
NEW EXTENDED SATURDAY HOURS: 8 a.iii. * 4 p.m. Central 
Canadian Ttoll Free Order Hotline: 800*338*8383 

TBMISi VISA. Maatercard, COD, **Big N" credit card, prepayment (wire transfer); and purchase 
orders for rated accounts. Wealsostilp to APO and FPO. All shipments are FOB Minneapolis, Minn. 
Personal checks up to 86,000 receive instant approval tbrou^ TeleCheck. 

13895 Industrial Park Boulevard. Suite 110, Plymouth. Minnesota 55441 




A/OffTHGATE 

COMPUTER 

SYSTEMS 


13895 Industrial F^kBlvd.. Suite 110, 
Plymouth, MN 55441 


Prices sndspMflcattoni subject (bchsngr wiUmm notice. NofthfitF reserves the right ip subsume coni pm e ms of equsl or grester quality or petfcemsiice 
All Items subject to svailsbUliy 
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read the FAT, the number of sectors in the 
FAT must be known. That number is con- 
tained in the boot record (sector 0) of the 
disk. In order to read the boot record, the 
sector size of the disk being tested must be 
known so that enough space for the sector 
aixl the FAT can be allocated. 

Getting the sector size is a fairly simple 
operation. One of the parameters returned 
by DOS function 36h (Get Disk Free- 
space) is the sector size. This value is used 
to allocate memory into which a sector (in 
this case, the boot record) can be read. 

The boot record contains the number of 
sectors in the FAT. From this information 
the size of the FAT is calculated, an appro- 
priate number of bytes is allocated, and the 
FAT is read in. Note in the code that the al- 
location for the FAT is done via a huge al- 
location call. This allows CHKFRAG to 
work with a FAT longer than 64KB; such 
lengths are often encountered when deal- 
ing with disk volumes that exceed the old 
32MB DOS “barrier.” 

Starting with the root directory, 
CHKFRAG then analyzes the cluster allo- 
cations for all fries and subdirectories to 
see whether the segments for each ate con- 
tiguous. If the segments of a file or subdi- 
rectory are not contiguous, the apprt^ate 
counters are incrertrented atrd. if the /L pa- 
rameter was specified on the command 
line, the filename or directory name is dis- 
played. When all files and directories have 
been checked, the appropriate count or 
percentage is returned as a DOS return 
code. 

UNUSUAL ALGORITHMS 

While all of this sounds straightforward, 
there are a few unusual turns that 
CHKFRAG must take while it is analyzing 
the disk. Mention was ttrade earlier of the 
undocumented IX}S function 60h, which 
we called the Translate DOS Name func- 
tion. This function takes a pointer to an 
ASCnZ “name” of an object (pointed to 
by DS:SI) and translates it into a ASCDZ 
string (pointed to by ES:DI) that fully rep- 
resents the location of that object. For ex- 
ample, if you pass the string \ to the trans- 
late function, the return message will bex;\ 
where x is the letter designation of the cur- 
rent drive. In the same way, if you give this 
ftmction the name of a SUBSTituted or 
ASSIGNed drive, the return will be the ac- 
tual name of the drive. If the name returned 


is not the same as the name passed, the rea- 
son is generally that that drive is the result 
of a DOS ASSIGN or SUBST coimnand. 
Such drives caruiot be checked with this 
utility. The same call works with redirect- 
ed network devices on the IBM Token- 
Ring Netwoik. Unfortunately, since func- 
tion 60h is undocumented, the call may not 
be maintained in future versions of DOS. 

Another unusual (though in this case 
documented) function used by CHK- 
FRAG is DOS function 44h, lOCTT. This 
is used to check if a disk is a local or remote 
(that is, network) drive. CHKFRAG will 
only check a drive that DOS thinks is local- 
ly attached to your machine. Note that it is 
up to the device driver for the disk being 


One of the most- 
interesting routines 
to implement is a 
recursive routine — 
a routine that calls 
itself. 


checked to tell DOS whether the device is 
local or remote. 

Perhaps the most confusing function 
we had to implement in CHKFRAG is one 
that traces chains of clusters in the FAT. 
(For a more general discussion of the rela- 
tion between the FAT entries and cluster 
numbers, see the sidebar “Directory and 
FAT Orgatuzation.") Based on the size of 
the disk, the FAT can consist of a series of 
12-bit or 16-bit entries. Each entry repre- 
sents a particular cluster and contains a 
pointer to the next cluster for that file or 
subdirectory. 

When the FAT consists of 16-bit en- 
tries, the code to read it is very straightfor- 
ward, because the FAT is essentially an ar- 
ray of integers. But when the FAT consists 
of 12-bit entries, it becomes somewhat 
more challenging. At 12 bits per entry, 
each entry occupies 1 .3 bytes. In order to 
get the entry, you load the value into a 16- 
bit work variable and keep the upper 1 2 or 
the lower 12 bits, depending on whether 
the cluster number is odd or even. Al- 
though the code to do this is fairly simple, 
debugging can be a bear. That's because 


the bytes in memcny are reversed, thanks 
to the way the CPU stores word values in 
memory. Ifyou're looking at a register dis- 
play ato a FAT entry has been loaded, the 
value looks very logical. But if you look at 
the FAT in memory, you must cross your 
eyes and go blind in the tight half of your 
left eye or the left half of your right eye, 
depending on whether the cluster number 
is odd or even! 

RECURSIVE ROUTINES 

One of the most-interesting types of rou- 
tines to implement is a recursive rou- 
tine — a routine that calls itself. It’s not of- 
ten that you need recursion to implement 
an algorithm, but a directory search is one 
instatKe when it fits perfectly. The directo- 
ry search is the heart of CHKFRAG. 

The directory search routine is called 
with the name of the subdirectory that is to 
be searched. The routine checlu each of 
the files and subdirectory entries in the di- 
rectory passed, checking the FAT chain of 
each for fragmentation. After this, the rou- 
tine calls itself with the name of each direc- 
tory encountered in the current search. 
This continues until every directory has 
been searched. 

When CHKFRAG starts, the first call 
to the directory search routine passes the 
root directory of the disk to be checked. 
The directory search routine takes it from 
there, testing every file and subdirectory 
on the disk. Note, however, that if a “di- 
rectory” represents a disk integrated into 
the current file system by a DOS JOIN 
command, that subdirectory will not be 
checked. 

Finally, a couple of notes are in order 
about the nuances of various DOS calls. 
The fust concerns the Find First and Find 
Next calls. In looking at the code, you may 
have wondered why we didn’t use the 
_dos_findfirst( ) and _dos_flnd- 
nextl ) routines instead of the old-style 
FCB (File Control Block) calls. In fact, the 
origii^ code for CHKHIAG did — until 
we discovered that the new-style DOS 
calls don’t contain the first cluster number 
anywhere in the returned information! The 
old FCB calls return the actual directory 
entry, which does contain the cluster num- 
ber. Without these “outmoded” calls, 
CHKFRAG would have to calculate and 
read the absolute sectors of directories in 
order to get the entries and the cluster num- 
bers in them. 

The other note concerns the DOS Read 
Volume Label code. This routine consists 
ofissuinga_dos_findfirst( ) with the 
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DIRECTORY AND FAT ORGANIZATION: 

HOW DOS KEEPS TRACK OF THE PARTS OF YOUR FILES 


This diagram depicts how DOS stores and 
links data on a disk. A disk contains four 
basic areas: the boot record, the file 
allocation table (FAT ; two copies), the root 
directory, artd the data area. Both copies of 
the FAT contain the same information. 

DOS stores data on a disk in areas called 
sectors, which are grouped together to 
form clusters. When the disk is formatted, 
the size of its leading off sectors and 
clusters is determined by the size of the 


disk and by the formatting software. DOS 
stores this information In the boot record. In 
this diagram, the boot record shows 51 2 bytes 
per sector and 2 sectors per cluster, indicating 
a cluster size for the disk of 1 ,024 bytes. 

DOS reserves the following clusters: 

0 — unallocated cluster 

1 — invalid cluster number 
FF0-FF6 — reserved clusters 
FF7 — bad cluster 

FF8-FFF— last clusters in chain (EOF) 


The fife allocation faWe is an array of 
integer values that indicates the order in 
which clusters vrere allocated to store 
files on the disk. A directory entry is made 
in the FAT for every file or subdirectory in 
the data area. This entry includes the 
filename, its length in b]^e$, and the 
numbers of the clusters it occupies. If the 
cluster numbers assigned to this file are 
not sequential, and therefore not 
contiguous, the file is considered 
fragmented. 



DATA.FIL. Pari 1 
Bytes M,024 


First 


segment 


FAT: COPY 1 


1 clusters 
1,024 bytes 


Each entry in 
the FAT repre- 
sents a par- 
ticular cluster 
and contains a 
pointer to the 
next cluster for 
that file. 


. -I;-;; 


Cluster 


Directory entry 
DATA.FIL 

012, 013, 014, 017, 019 
4,250 bytes 


Second . 
segment 


Third 
segment ' 


DATA.FIL, Part 2 
Bytes 1.025-2,048 


DATA.FIL. Pari 3 
Bytes 2,049-3,072 


Bad cluster 
Not usable 


Not allocated 
Available 


DATA.F1L. Part 4 
Bytes 3,073-4,096 


Not allocated 
Available 


DATA.FIL, EOF 
Part 5 

Bytes 4,097-4,250 


Boot record 
512 bytes per sector 
2 sectors per cluster 

FAT: Copy 2 1 

Root directory ' 


DATA AREA 


Cluster 


The last 870 
bytes of cluster 
19 are not used 
by DATA.RL, but 
are allocated to It. 


AUGUST 1989 PC MAGAZINE iiT3il 






Don’t allow your excellent 
review to fade away like a 
golden oldie. Ziff-Davis can 
print custom-designed article 
reprints* to keep your product 
at the top of the hit parade. Call 
today for information: Jennifer 
Locke, Reprints Manager, 212- 
503-5447. 


*ininifnum quantity 500; 3 to 4 weeks delivery 
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argument indicating the root directory and 
the attributes indicating the disk label. You 
would suppose that if you passed it the la- 
bel attribute, DOS would know to look in 
the root directory, since that’s the only 
place a label entry can exist. But DOS re- 
quires the wildcard x : \* . * to find the la- 
bel, X being the drive to check. 

RECOMMENDATIONS 

We designed CHKFRAG to operate prin- 
cipally within a batch file. However, the 
program does produce an on-screen report 


CHKFRAG produces 
an on-screen report 
that will interest 
anyone using it as a 
standalone utility. 


that will interest those of you who want to 
use it as a standalone utility. The last line 
of the report is a suggested course of ac- 
tion. 

Regardless of the type of fragmentation 
ERRORLEVEL selected, the suggestion 
is based on the percentage of fragmented 
files. If no fragmentation is found, the ob- 
vious “No fragmentation — No action sug- 
gested” is displayed. For 1 to 10 percent 
fragmentation, the report is “Little frag- 
mentation — No action suggested.” If 
there is 11 to 75 percent fragmentation, 
“Moderate fragmentation — Defrag 
should be performed soon” is displayed, 
and for 76 to 100 percent, ' ‘Fragmentation 
critical — Defrag or Backup/Format/Re- 
store.” 

These suggestions should not be con- 
strued as absolute ptronouncements, but 
rather as our recommendations of reason- 
able courses of action when you ask 
CHKFRAG to tell you the condition of the 
files on your hard disk. ■ 


Bob Flanders is president and senior sys- 
tems analyst and Michael Holmes is vice 
president and senior systems analyst at 
NCI Systems, in Annandale, Virginia. 
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Environments 


What’s involved in converting a DOS pro- 
gram to the OS/2 Presentation Manager? 
Unfortunately, as we shall see, there isn’ta 
single, simple answer to this question. 

Presentation Manager facilities primar- 
ily involve the user interface components 
of the program — menus and dialog boxes, 
keyboard and mouse input, and the display 
of text and graphics on the screen. Thus, 
much of the nonprogramming work in- 
volved in infusing your program with the 
look and feel of the Presentation Manager 
will probably involve an extensive rede- 
sign of the program’s user interface. 

For large applications, the conversion 
job will be easier if the EKDS program has a 
clean separation between the user interface 
parts and the internal “engine" functions. 

Very small programs, such as the utili- 
ties presented in the Productivity section of 
PC Magazine, often require a complete re- 
write. These programs usually irrake ex- 
tensive use of DOS function calls, BIOS 
keyboard functions, and direct screen 
writes. Quite often, as I’ve discovered, 
small programs have almost no code that 
can be salvaged for a Presentation Manag- 
er conversion. 

To illustrate what’s involved, this col- 
umn and my next Environments column 
present a Presentation Manager version of 
a DOS program that appeared in PC Mag- 
azine's March 10, 1987, issue’s Utilities 
column. Written by Jeff Prosise, ASC 
.COM is a RAM-resident DOS pop-up. 
When you invoke the program it creates a 
small window on the screen and displays 
an ASCII table, as shown in Figure 1 . You 
can scroll through the table using the cur- 
sor movement keys. 

CONVERTING ASC TO PMASC 

The Presentation Manager version of this 
program is called PMASC. Interestingly 
enough, as you can see in Figure 2, 1 was 
able to preserve much of the look and feel 
of ASC in PMASC. The two programs not 
only look a lot alike, they function similar- 
ly, too. Both programs respond to the 
Home. End, PgUp, PgDn, and Up- and 


Reworking one of our 
popular utilities wiii 
give you a taste of 
what’s involved in 
converting RAM- 
resident DOS 
programs to the 
Presentation Manager. 


Down Arrow keys to scroll through the ta- 
ble. In addition, PMASC has a Scrollbar 
that lets you scroll through the table using 
the mouse. 

In this respect, then, I lucked out. I 
didn’t have to do any real look-and-feel de- 
sign. Jeff Prosise had already done that, 
and what he did worked very well in the 
Presentation Manager version. 

But I was not so lucky with the code in 
ASC. Because ASC is a RAM-resident 


pop-up utility, some of the program is de- 
voted to making the program resident, in- 
tercepting keystrokes, and popping up the 
program on the screen. Under the Presen- 
tation Manager, every program is a pop- 
up, so all this logic is irrelevant and must 
be replaced with the normal window-cre- 
ation functions used by PM programs. 

After popping up, ASC used the BIOS 
interrupt 1^ to r^ keystrokes and it 
wrote character-mode output directly to 
the video display. The Presentation Man- 
ager way of doing these things is very dif- 
ferent. A PM program gets keystrokes in 
the form of messages and writes to the 
screen using GPI (Graphics Programming 
Interface) functions. 

So it didn’t take me long to realize that 
none of the code in ASC would find its 
way into PMASC. Of course, ASC was 
written in assembly language and I was 
plarming to write PMASC in C, so that was 
another inducement to do a complete re- 
write. 

ASC. ASM was about 680 lines of 
lightly coded assembly language. 
PMASC.C is about 320 lines of C code. 
As with most other Presentation Manager 
programs, a few other short files (includ- 
ing a resource script and a module-defini- 
tion file) are also required. The ASC 


Figure 1 : This Is 
how Jett Prosise's 
ASC.COM 
program looks 
when popped up 
under DOS. 



AUGUST 1989 PC MAGAZINE i!^ 





Environments 


.CX)M file is about 1,170 bytes; PMASC 
•EXE is about 6,250 bytes. PMASC’s 
code segment occupies about 3,200 bytes 
in the .EXE file, so this is a teasonable dif- 
ferential for small programs converted 


The purpose of 
PMASC is to display an 
ASCII table. But 
under the 

Presentation Manager 
this is not as 
simple as it sounds. 

In particular, which 
ASCII table should 
PMASC display? 


fiom assembly language to C. 

Of course, I couldn’t resist adding some 
new features to the program. In addition to 
the Scrollbar, which adds a mouse inter- 
face to the program, a second new feature 
you can see in Figure 2 is a menu option la- 
beled Codepage. Let’s stop our discussion 
for a moment to examine what a codepage 


is and how the Presentation Manager 
graphics interface handles codepages. 

THE PM CODEPAGES 

The purpose of PMASC is to display an 
ASCn table. But under the Presentation 
Manager this is not as simple as it sounds. 
In particular, which ASCII table should 
PMASC display? 

ASCn stan^ for American Standard 
Code for Information Interchange, and it 
was crowned as a standard by the Ameri- 
can National Standards Institute (ANSI) in 
1977. It has become a standard for virtual- 
ly all personal computers and for many 
minicomputers, as well. In ASCII, a 7-bit 
code represents letters, numbers, and a 
collection of common symbols. Displaya- 
ble characters are defined for codes 32 
through 126. Codes 0 through 31 and code 
127 are control codes. 

While the ASCII character set is fine for 
the bulk of text information in English, it 
does not include any letters with accent (or 
diacritic) marks commonly used in many 
European languages. However, many 
computers use an 8-bit byte for storing text 
strings, so it’s possible for additional let- 
ters and symbols to be defined for codes 
from 128 through 255. 

Over the years, then, these 128 addi- 
tional codes have been used for characters 
not in the normal ASCII character set. The 
only problem is that it’s been done in sev- 
eral different ways. When IBM developed 
the PC, it used the codes above 127 for 
some accented letters, a Greek alphabet, 
mathematical symbols, and line-drawing 
characters. The PC character set with 
which we are familiar is hard-coded into 
the ROMs of many video display adapters 
and printers, and it has been reproduce in 



□ B a 



Figure 2: PMASC. 
runrring urKferthe 
OS/2 Presentation 
Manager, presents 
many visual 
similarities to the 
original ASC.COM. 


countless books and articles. 

The IBM PC character set includes 
some accented letters; however, it does not 
include enough of them for many Europe- 
an languages. For this reason, several Eu- 
ropean countries use the codes above 127 
for their own text needs. 

Beginning with DOS 3.3, IBM at- 
tempted to bring some order to this by in- 
troducing the concept of the codepage. A 
codepage is simply a mapping of num- 
bered codes (generally 0 through 255) into 
symbols (or “glyphs”) that include the al- 
phabet, numbers, punctuation, and other 
handy symbols. 

DOS 3.3 supports five such codepages. 
Each has a thrK-digit identification num- 
ber. Codepage 437 is the standard IBM 
character set; codepage 850 is a general- 
purpose multilingu^ set. In codepage 850, 
many of the line-drawing characters (spe- 



Flgure 3: With the IBM or Microsoft C compiler 
and OS/2 1 .1 . the PMASC Make file correlates 
the related files to produce PMASC.EXE. 

cifrcally those that use both single lines and 
double lines) are replaced with accented 
letters. Codepages 860, 863, and 865 are 
character sets for Portuguese, French Ca- 
nadian, and Norwegian, respectively. In 
all these codepages, the codes from 0 
through 127 map to the same characters. 
But certain cocte between 128 and 255 
map to different characters, depending on 
the codepage. 

The use of different codepages on char- 
acter-mode video displays became feasible 
under DOS only with the introduction of 
the EGA. That’s because the EGA allows 
software to replace the default character set 
with a new one. This could not be done in 
character-mode on the CGA because the 
character set was hard-coded in ROM. 

In OS/2, as in DOS, codepage 437 (the 
original PC character set) is the default for 
character-mode programs. This default 
can be changed using the CODEPAGE 
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Figure 5; Tlie 
PMASC.ICXJioon 
as displayed by 
ICONEDIT.Tbls 
binary file can be 
downloaded from 
PCMagNet. 



statement in QDNFIG.SYS and the CHCP 
command, just as in DOS. Of course, 
hardware support is necessary for OS/2 to 
use different codepages in character mode. 

The OS/2 Presentation Manager runs in 
a graphics mode. A graphics system 
doesn’t rely on ROMs on the video board 
for displaying text. Instead, the Presenta- 
tion Manager handles the display of text 
through software, using font fries. If the 
Presentation Manager font files support 
multiple codepages, implementing them 
from software should be trivial. 

And indeed, that is the case. You may 
be surprised initially to learn that codepage 
437 is not the default codepage for Presen- 
tation Manager programs. But why should 
it be? The line-drawing characters are sim- 
ply not needed in a graphical environment. 


because programs can just draw lines 
wherever they want. It makes a lot more 
sense to use codepage 850 (the general- 
purpose multilingual set) as the default. 


That is exactly what IBM has done. 

The Presentation Manager still supports 
codepage 437, of course, as well as rhe 
other three codepages (860, 863, and 865) 
mentioned earlier. Any of these codepages 
can be selected by a program that uses the 
PM’s GPI for displaying text on the 
screen. A PM program can obtain the cur- 
rent codepage identifier by calling the Gpi- 
(^ryCp function, and it can switch to a 
different codepage by using GpiSetCp. 

For example, if a Presentation Manager 
program really wants to use codepage 437, 
all it needs to do is call 

i Gplsctcp r'hpi, 437) ; ] 


The hps parameter is a handle to a presen- 
tation space. This function changes the 
codepage only for this particular presenta- 
tion space; it doesn’t affect any other pre- 
sentation spaces that may have been creat- 
ed in this system. 

AND EBCDIC TOOl 

While ASC31 dominates the world of per- 
sonal computers, IBM mainframes and 
minicomputers don’t use it. They use a 
system called EBCDIC (Extended Binary 
Coded Decimal Interchange Code), in- 
stead. EBCDIC was originally derived 
from the codes used on punched cards, and 
it is quite different from ASCTl . For exam- 
ple, ASCII codes 4Ih through 5Ah map to 
the uppercase letters A through Z. In EBC- 
DIC, codes Clh through C9h are A 
through I, DIh through D9h are J through 
R, and E2h through E9h are S through Z. 

Of course, just as it’s fairly easy for a 
graphics system to support multiple ASCII 
codepages, it should be easy to support 
EBCDIC codepages as well. This is partic- 



Flgure 4: PMASC.RC contains or references all of the resources used to make PMASC.EXE. 
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ulariy important to IBM because of the 
links the company is building between per- 
sonal computers and its larger machines. 
For example, a PC program receiving text 
data from a mainirame can simply switch 
to an EBCDIC codepage and display the 
data through GPI’s normal text output 
functions without any internal conversion. 
The Presentation Manager supports no 
fewer than 1 1 EBCDIC codepages in addi- 
tion to the 5 ASCII codepages. 

You can use PMASC to view any of 
these 16 codepages. They are all list^ as 
options in PMASC’s menu. So, PMASC 
is more than just an ASCII table — it’s an 
EBCDIC table as well. If you’d like to 
compare these codepages on the screen, 
you can run multiple versions of PMASC 
artd view them side by side. 

THE 315 CHARACTERS 

Exactly how does the Presentation Manag- 
er program support 16 codepages? Does it 
mean that there must be 16 different ver- 
sions of each font file? 



Ftgura 6: The PMASC.H header file is used in 
constructing the executable. 



Figute 7: This Is the module-definition file used 
in creating PMASC.EXE. 


In fact, it doesn’t mean that at all. It 
turns out that all of the codepages share a 
great many characters. The total number of 
characters in every one of the codepages is 
315. Therefore, each font that is included 
in the retail release of OS/2’s Version 1 . 1 
contains exactly 315 characters. The first 
256 characters ate the characters that are 


contained in codepage 850. 

Whenever the user (or a Presentation 
Manager program) selects a codepage that 
is different from codepage 850, all that the 
Graphical Progranuning Interface has to 
do is set up a new table in order to map the 
codes 0 tiuough 255 to a subset of these 
original 315 characters. 


Figures; The 
arrows next to the 
ASCII and EBCDIC 
items on the main 
PMASC submenu 
indicate that 
additional 
submenus are 
available. 
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Figure 9: Selecting 
the ASCII item from 
the main menu 
permits the further 
selection of any of 
the five available 
codepages. 


Figure 10; 

Similarly, the 
EBCDIC submenu 
lists the16 
EBCDIC 
codepages 
available for 
display. 
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Fill in the blank. 


Add a PS/2 Internal Tape Backup 
to protect you and your data from 
the unthinkable. 


'R'hen you buy a PS/2? fill in the blank “B” 
slot with an IBM PS/2 Internal Tape Backup Unit and 
you won’t have to worry about crashes, power sui^ges, 
or losing important data. Made to the same exacting 
standards as your PS/2, the PS/2 Internal Tape Backup 
works with easy-to-use, menu-driven software that 
makes it easy to back up all your files. 

The PS/2 Internal Tape Backup is easy to 

install and can hold up to SOMb information at a time, so you can back up even the 
biggest jobs. And because it runs at 2Mb per minute, you can start it, go out to hinch, come 
b%k, and your work is done. It’s that fast. That easy. That accurate. 

To find out more about how putting an IBM Internal Tape Backim on your PS/2 
can protect you and your data, see your IBM Authorized Dealer or your IBM marketing 
representative. To fiiid the dealer nearest you, call 1 800 IBM-2468, ext. 127. 


IBM and PS/2 ata ragtstarad iradamarks of intamattonai Business Macnmas Corporation ® 1989 IBM Corp 


Copyrighted materia! 



Environments 


THEPMASCRLES 

Now let’s start looking at the source code 
files that are used to build PMASC.EXE. 
Six files are required. You can download 
all of these files — as well as the PMASC 
•EXE executable — from PC MagNet. I 
will show you five of these files in this col- 


umn and will save the PMASC.C for dis- 
cussion next time. 

PMASC (with no extension) is a Make 
file and is shown in Figure 3. Assuming 
you have the six source code files, and 
have installed the IBM or Microsoft C 
compiler and OS/2 1 . 1 Programmer’s 
Toolkit, you can create PMASC.EXE 
simply by executing 


PMASC.RC, shown in Figure 4, is a 
resource script file. I’ll describe this file in 
more detail shortly. PMASC.ICO is a bi- 
nary icon file referenced in PMASC.RC. 
Figure 5 shows a view of this icon as dis- 
played by the ICONEDIT program. The 
icon is a capital A (which stands for AS- 
CII) with a little “41,” the hexadecimal 
ASCn code for this character. 

PMASC.H (see Figure 6) is a header 
file that contains definitions of three identi- 
fiers used in both the PMASC.RC and 
PMASC.C files. FinaUy, PMASC.DEF, 
listed in Figure 7, is the module-definition 
file that LINK uses when constructing 
PMASC.EXE. 

THE MENU TEMPLATE 

The PMASC.RC resource script contains 
(or references) all of PMASC’s resources: 
an icon (stored in PMASC.ICO), a menu 
template, and a dialog box template. 

When using PMASC, you select the 
codepage you want to view from the 
menu. The menu template in PMASC.RC 
contains all the items in PMASC’s menu 
and shows how the items are nested. The 
main menu bar contains one item — the 
word Codepage. The keyword SUB- 
MENU indicates that this item invokes a 
drop-down submenu, which is shown in 
Figure 8. 

The submenu has three items: ASCII, 
EBCDIC, and About PMASC. The About 
PMASC item causes the program to dis- 
play a dialog box, the template of which is 
also in PMASC.RC. 

You’ll notice in Figure 8 that the ASCII 
and EBCDIC selections have small trian- 
gular arrows to right of the text. The trian- 
gles mean that these items invoke addition- 
al submenus showing the available 
codepages. Figure 9 shows the submenu 
that lists the ASCII codepages, and Figure 
10 shows the EBCDIC submenu. 

The ability to nest submenus in this way 
goes a step beyond the menu logic in 
Microsoft Windows. In Windows, it is not 
possible to nest submenus beyond drop- 
down menus invoked from the items on the 
main menu bar. 

Each item in the menu template in 
PMASC.RC has a number associated with 
it, listed at the far right. This is the number 
that the menu window uses when sending 
the client window a WM_COMMAND 
message to identify which item has been 
selected. I used the actual codepage num- 
ber for these identification numbers. In the 
next issue we’ll see how this simplifies the 
menu processing in PMASC.C. ■ 
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RECOOPERATE AND ENHANCE 
YOUR XT INVESTMENT 


TURN IT INTO A 286 PC 


TRANSPLANT 


IN 



♦ ♦ ♦ 

♦ ♦ ♦ 

♦ ♦ ♦ 


HOURS 


FREE EVALUATION 


EXPERT CONVERSION 


BURN-IN TESTING 


Don’t sink thousands of dollars into a new 286 PC when SEFCO’s Technical 
Experts will evaluate, and upgrade your XT to a powerful 80286 computer for 
a fraction of the cost. We can do for you what we've done for many satisfied 
FORTUNE 500 companies. 

TODAY’S QUALITY SOLUTION FOR YOUR COMPUTING FUTURE 

• KEEP COST DOWN BY USING VIRTUALLY ALL OF YOUR EXISTING COMPONENTS. 

• TRUE 16-BIT DESIGN GIVES YOU EXPANSION SLOTS FOR TODAY'S MOST 
ADVANCED HARDWARE. 

• 100% 80286 COMPATIBILITY WITH ADVANCED SOFTWARE LIKE OS/2, UNIX. AND 
WINDOWS 286. 

• BLAZING 12 OR 16 MEGAHERTZ PERFORMANCE WILL MAXIMIZE YOUR 
PRODUCTIVITY. 

• TAX DEDUCTABLE BECAUSE THIS IS CONSIDERED EQUIPMENT MAINTENANCE. 


FOR AS LITTLE AS $350.00 
WHY WAIT FOR THAT NEW 286 PC? 


RISK FREE PURCHASE 

• 100% MONEY BACK GUARANTEE 

• FREE EVALUATION AND ESTIMATE 

• 1 YEAR WARANTEE PARTS AND LABOR 

• FORTUNE 500 REFERENCES 

• FRIENDLY CUSTOMER SUPPORT TEAM 



SUCCESS BY DESIGN 

CIRCLE 211 ON READER SERVICE CARD 


CALL US TODAY FOR MORE DETAILS 

1 -( 800 ) 777-1288 

INCA. 

( 818 ) 888-8880 
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“For my office, the 
right 286 desktop PC has 
got to be big on power... 
but smali on space.” 


ZENITH INNOVATES AGAIN" 

The world’s number one family of PC compatibles’' now brings you 
everything you expect in a 286 desktop. ..except the size. 

Big power in a small package. That’s the idea behind the Z-286 LP. Another 
Zenith Data Systems innovation to fit your workload and your work space. 

On the inside, the Z-286 LP is unmistakably a 286-based system — 
with enough “zero wait state” speed and power to handle heavy-duty word 
processing, large spreadsheets and huge databases. It’s also compatible with 
literally thousands of industry standard peripherals. 

For more advanced performance, the Z-286 LP easily lets you move up 
to MS OS/2* applications. It’s truly a desktop PC that’s built for today... 
and tomorrow. 

The Z-286 LP also features 1MB of RAM— expandable to 6MB without 
using an expansion slot. Plus, it comes standard with MS-DOSf And all hard 
drive models include Microsoft* Windows. 

It’s on the outside, however, that the Z-286 LP offers you the biggest advan- 
tage: a dramatically smaller footprint than conventional desktops for more 

productive use of your desk space. 

So free up your workload and 
your work space with Zenith’s 
Z-286 LP. For your nearest 
Zenith Data Systems authorized 
dealer, call: 

1 - 800 - 553-0350 



Less Is More With Zenith’s Z-286 LP & 
Award-Winning Flat Technology Monitor. 


I 


Tmiubi 


data 

systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON* 


^Source: Dataquest 

Graphics simulate Microsoft* Wtndoujs. a product and trademark of Microsoft Corporation. 
MS>DOS and MS OS/2 are registered trademarks of Microsoft Corporation. 
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How to tip 
the balance 
in your favor. 







Getting more from personal comput- tion inventory control to Healthcare 
ing doesn’t mean more PCs. It means payroll applications, 
balancing the right PCs with the right the right Unisys is an industry 
business solutions and connections. connections leader in networking. And 
PRESENTING Our new PW® Series that includes our PCs. With our 

THE RIGHT PC 800/25A Starts with USERNET*, you can choose from 

25Mhz, 80386 desktop muscle. Up Ethernet, Token Ring or simple twisted- 

to 640 Mb of mass storage, cache pair wiring to communicate with minis, 
memory, with tape back-up and VGA mainframes, or other PCs. 

displays. And Windows/386 with And don’t worry. Despite all the 

MS-DOS to give you both ease of use added power, these are true PCs. So 
and multi-tasking flexibility. you can run MS-DOS, XENIX, and 

THE RIGHT The best solutions are MS-OS/2 operating systems. 

BUSINESS created with specific Call today for your FREE copy of the 

SOLUTION businesses in mind. So Unisys Guide to Marketers. Find out 

we offer you our dealer network to more about the new PW® 800/25A. 
bring you custom-tailored software. And discover how one heavy-duty PC 
A free book tells you who and where can tip the balance in your favor. 


you can get everything from Distribu- Call 1-800-547-8362. 

UNISYS AND YOU. 
The power of* 


USERNETTriJ’'-. lf«Jem*rtol Uni^lftCiKOWSlion PW»» jlra«»m»*liotUnr»rt Cwpo»»t>on MS OSJ.MS DOS.»nOXEr<IXat* , . t'«]em»kso>MicmortCwporat>or' < H^Uns^Corporjiion 



UNiSYS 
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Series 850/16 80386 16 Mhz 




Until ixM tto \\^ oily (me \\^ 
to int^rate C and Assernto. 



While C and Assembler give you pov^^er 
to burn, switching back and fijrth between them 
can leave your brain feeling a litde fried 

All that stopping. And starting. And con- 
stantly retracing your steps. 

Well, relax. Now there’s Microsoft* 
QuickAssembler. Available with our clever 
QuickC'Compiler in one location: the first inte- 
grated environment for C and Assembler. 

R)r the first time, you can save time with 
an integrated editor, compiler, assembler and 
ddouffier that let you create C programs, mixed 
C anoAssembler programs, or As^mbler pro- 
grams that stand mone. 

To make sure you feel at home in your 
new environment, we’ve designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 


Quick Advisor rives you access to information 
on all ROM BIOS and MS-DOS*calls. And it 
even lets you cut and paste sample programs, 
so you can make both C and 
Assembler subroutines part 
of your routine in no time. 

For more details on 
the incredible integrated 
power of QuickAssembler 
and QuickC Compiler, call 
(800) 426-9400. uyou own 
QuickC Compiler version 2.0 already, we’ll tell 
you how to add on (QuickAssembler quick. 

And take a load off your mind. 

H/Bcmsoft 

Making it all make sense 



Cifitimrs insKk the so Uruted States call (800)42&9400. In Car»ia.caU (416)673-7638 Outskfe the us. and Canada caU(206)882-a661.CCopyn^ 1989 MicnBoftGrpondoaAQ rights lese^^ 
MicfasoA kiRa N(S1X)S and QukkC are regsteied tracfetrurks arvl 1 / moAr iTKsr IS a trademark MjcroatiA CurpuatBXi. 


by 

Ray Duncan 


My recent columns have dealt with the 
management of two of the three kinds of 
RAM found on PCs; conventional memo- 
ly, which lies below the 640K boundary 
and is under the control of MS-DOS, and 
extended memory, which lies above the 
1MB boundary. To round out this series 
properly, I must pay at least some attention 
to expanded memory management as well . 

Expanded memory is a topic that has 
been addressed repeatedly for the last year 
or two in MS-DOS books and magazines. 
A recent issue of the now-defimct PC Tech 
Journal even had an extensive discussion 
of using expanded memory in FORTRAN 
programs! Still, in these days of gargan- 
tuan application programs written in high- 
level languages, proliferating TSRs, bulky 
network software, and increasingly ptrdgy 
versions of MS-DOS, expanded memory 
management must be in every competent 
DOS ptogtanuner's bag of tricks, so I feel 
justilted in covering the same old ground 
one more time. 

TBE EXPANDED MEMORY SAGA 

Expanded memory is basically bank- 
switched meitxjry— fast storage that can 
be larger than the CPU's normal address 
space. Expanded memory is subdivided 
into smaller chunks (called pages) that can 
be independently mapped in or out of the 
CPU’s address space on demand, as illus- 
trated in Figure 1 . 

The concept of bank switching is hardly 
new. It was used extensively on Apple Q 
and S- 1(K) bus computers to overcome the 
64K address limitations of their CPUs. In 
the earliest days of the IBM PC, bank- 
switched memory boards called JRAMs 
were sold in truckloads by a company 
called Tall Tree Systems. But the type of 
bank-switched memory known as expand- 
ed memory has been enormously success- 
ful because its proponents defined it as a 
software interface rather than in terms of 
hardware. 

The origins of the Lotus/Intel/Micro- 
soft Expanded Memory Specification 
(EMS) have already become the subject of 
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apocrypha. The first EMS, developed 
jointly by Intel and Lotus, was armounced 
and distributed to software developers at 
the 1985 Spring Comdex in Atlanta. For 
some reason this document was numbered 
as Version 3.0. Microsoft, which was 
looking for a way to satiate Windows’ no- 
torious appetite for memory, quickly 
bought into the EMS concept. After some 
minor changes, a new specification — Ver- 
sion 3.2 — ^was released in September of 
the same year as a joint effort of Intel, Lo- 
tus, and Microsoft. 

However, EMS didn’t become an in- 



ROM BIOS 


EMS page frame 


MS-DOS 


Conventional 

Figure 1 : In EMS, Versions 3.0 and 3.2, expanded memory pages are mapped Into an area above the 
640K boundary, called the page frame. In Version 4.0, pages may be mapped anywhere In memory. 
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Expanded memory 


Here’s how to design 
your programs so that 
they can detect and 
take advantage of any 
installed EMS memory. 
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Figure 3: The code shown above tests (or the presence of the Expanded Memory Manager (EMM) 
using the DOS “open” arxl ‘“lOCn.” functions. 
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dusUy standard without a few squeaks of 
dissent. The ink was hardly diy on the 
EMS blueprints before some of the LIM 
axis’s ctMnpetitors proposed an alternative 
standard, which they called the 
AST/Quadram/Ashton-Tate Enhanced 
Expanded Memory Specification (AQA 
E^IS). The EEMS was immediately en- 
dorsed by Digital Research, which in those 
days stiU fancied itself the arch rival of 
Microsoft. Fortunately for the sanity of 
software and memory board designers ev- 
erywhere, the good sense of the market- 
place prevailed. After serving as article 
fodder for It^oWorld and PC Week, the 
AQA EEMS faded quickly into obscurity. 

EMS, Version 3.2, was completely sta- 
ble for about 2 years, during which it 
gained remarkably broad support among 
both software and hardware manufactur- 
ers. At the end of that period, you’d have 
been hard pressed to ftiid a conventional or 
extended memory board that could not 
also be configured as expanded memory. 
Similarly, the ability to exploit expanded 
memory showed up in every class of soft- 
ware, tom spreadsheet programs to net- 
work drivers to pop-up notepads. And, of 
course, expanded memory was the natural 
ally of every vendor of a RAMdisk, disk 
cache, or print spooler. 

The programmers responsible for 
maintenance of MS-IX)S itself, on the 
other hand, have been much slower to take 
advantage of expanded memory. MS- 
DOS 4.0 was the first version that so much 
as recognized expanded memory’s exis- 
tence, and DOS 4.0 uses EMS memory 
only for certain private tables and buffets. 

In October 1987, Lotus, Intel, and 
Microsoft released EMS, Version 4.0. It 


supports four times as much expanded 
memory as Version 3.2, and it provides 
many additional function calls for use by 
multitasking operating systems. EMS 4.0 
theoretically even allows an operating sys- 
tem to run multiple applications at the 


same conventional memory addresses by 
paging the applications in and out of ex- 
panded memory. As of this writing, how- 
ever, EMS 4.0 has not become generally 
significant for software developers, since 
full exploitation of its capabilities requires 
hardware assistance that is not available on 
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EMS 

Release 

Memory 

Function 

Page 

Page 

version 

date 

supported 

calls 

size 

mapping 

3.0 

April 1985 

8MB 

14 

16K 

Above 

640K 

3.2 

September 1985 

8MB 

18 

16K 

Above 

640K 

4.0 

October 1987 

32K 

58 

Any size 

Anywhere 


Figure 2: EMS 4.0 represents a considerable step upward from the previous versions. The numbers 
of function calls shown here include all distinct subfunctions defined in the standard. 


older EMS boards. Some of the character- 
istics of the three versions of EMS are 
compared in Figure 2. 

liie things we don’t know about the 
history of EMS would certainly be a lot 
more interesting than much of what we do 
know. For example, how did the engineers 
at Intel’s obscure Hillsboro, Oregon, out- 
post ever manage to link up with program- 
tttets at the ordinarily staid and conserva- 
tive Lotus Corp. to create this new 
memory standard? How many changes in 
EMS 3.2 and EMS 4.0 were really driven 
by Microsoft’s schemes for forthcoming 
versions of Windows! The long-range im- 
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|j^ THE MOST-USEFUL EMS FUNCTIONS 


plications of EMS are thought-provoking, 
too. How long, for example, will EMS de- 
lay the acceptance of OS/2 by prolonging 

Expanded memory 
function 

Call with 

Returns 

the lives of DOS applications ^ of real- 

Get status 

AH =40H 

AH > status 

mode multitasking managers like Win- 

Get page frame address 

AH -41H 

AH = status 

(tows and DESQViewl 

Get number of expanded 

AH . 42H 

BX 3 page frame segment 
AH B status 

USING EXPANDED MEMORY 

memory pages 


BX > available pages 

When you install expanded memoiy in 
your computer, you’re really installing a 

Allocate expanded 

AH =43H 

DX - total pages 

AH = status 

closely integrated hardware/software sub- 

memory pages 

BX = no. of pages 

DX ■ EMM handle 

system. (I’m ignoring EMS emulation by 

Map expanded 

AH =44H 

AH > status 

80386-specific programs such as 386-to-. 

memory page 

AL « physical page 


the-Max for now.) The hardware portion is 
a plug-in that resembles an ordinary mem- 

Release expanded 

DX s EMM handle 

AH = 45H 

AH = status 

oiy board in some respects and in other 

memory pages 

DX o EMM handle 


ways is like an adapter for a peripheral de- 

Get EMM version 

AH = 46H 

AH = status 

vice. Thus, it has memoiy chips, but it also 
has I/O ports to which the CPU must write 
to make portions of that memory address- 



AL s version 





Rgure 5; Many memory boards cani take advantage of the new EMS 4.0 functlans, but this subset of 
EMS funcfions should be safe to rely on. 


able. 

The software component of an expand- 
ed memory subsystem is called an Ex- 
panded Memory Manager (EMM). Like a 
device driver, it is installed when the sys- 
tem is booted, using a DEVICE= direc- 
tive in the CDNFIG.SYS file. In fact, an 
EMM has several other attributes of a real- 
character device driven it has a device 


driver “header”; it has routines that can 
handle a subset of the requests that the 
DOS kernel likes to nuike on device driv- 
ers; and it has a "logical device name.” 
An EMM always has the device name 
EMMXXXXO, regardless of who manu- 


factures the expanded memory board or 
writes the EMM. 

But the device driver aspects of an 
EMM ate really tangential. Its main job is 
to control the expanded memory hard- 
ware , to administer expanded memory as a 
system resource that may be used by many 
different programs at once, and to service 
the function calls that are defined in the 
EMS. Programs request these expanded 
memory functions ftom the EMM directly 
by means of software interrupt 67h. DOS 
does not participate at all in servicing these 
requests. 

When you want to use expanded mem- 
ory in one of your programs, the fitst step 
is to determine whether the EMM is pres- 
ent or not. This can be accomplish^ by 
one of two methods. The first is to “open” 
the EMM by its logical name with inter- 
rupt 2 Ih function 3Dh — just as if it were a 
character device or a file. You must then 
make sure that you haven’t accidentally 
opened a real file with the same name; to 
do so, you use two of the interrupt 2lh 
function 44h (lOCTL) subfunctions artd 
subsequently “close” the EMM with in- 
terrupt 21h function 3Eh. The latter step 
avoi^ the needless waste of a handle you 
can't use anyway. This procedure is 
shown in Figure 3. 

The other method of detecting the 
EMM relies on the fact that, if installed, 



the EMM will (of necessity) have captured 


Figure 4; The alternative method of testing lor the presence of a prevkxjsly loaded EMM Is to inspect 
its interrupt vector arxl device driver header. 
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IMPLEMENTING EMS IN AN APPLICATION 


the vector for interrupt 67h , placing the ad- 
dress of its EMS function-call entry point 
in the vector. An application program test- 
ing for the presence of an Eh^ thus sim- 
ply fetches the contents of the vector and 
determines whether the segment portion 
points to a device driver header that 
contains the logical device name 
EMMXXXXO (see Figure 4). This is not a 
very well-behaved way for an application 
program to act, since it involves inspecting 
memory that does not belong to the pro- 
gram. But it is the only reliable way for a 
device driver that needs expanded memory 
to test for a previously loaded EMM. This 
is because, at the time when device drivers 
are being loaded, DOS has not yet been 
fully initialized and most DOS interrupt 
21h functions (including “open”) ate not 
yet available. 

Once your program has established that 
an EMM is installed, it can proceed to in- 
voke the various EMS functions via inter- 
mpt 67h. The first order of business is to 
call the EMM'S status function to make 
sure the expaixled meiiKrry hardware is 
present and working properly. Next, the 
“get version number” function should be 
called; this ensures that all of the EMS 
functions the program rreeds ate supported 
by the particular EMM that is installed on 
the system in use. After that, your program 
can query the EMM to find out how much 
expanded memory is available, allocate 
some of the expanded memory pages, and 
proceed to put that memory to work. 

If you look in any of the popular DOS 
reference books, or in the EMS 4.0 spec it- 
self, you’ll soon find yourself in a bewil- 
dering maze of EMS function calls. For 
the purposes of a normal application pro- 
gram, however, you can ignore all of the 
functions that were added in EMS 4.0 and 
restrict yourself to a rather small subset of 
the EMS 3.2 functions. In addition to the 
“get status,” “get version,” and “get 
available pages” calls already mentioned, 
you need only be familiar with the “allo- 
cate pages,” “get page frame address,” 
“map pages,” and “deallocate pages” 
functions. (The “page frame” is a 64K 
area above the 640K boundary into which 
expanded memory pages are mapped for 
access by the program.) 

As you can see in Figure S, the subset of 
EMS functions I’ve just outlined is 
straightforward to use and reasonably 




Get page frame 
address 


Map expanded 
memory pages 


Allocate expanded 
memory pages 


Figure 6: This flow chart shows the general procedure by which application programs use exparxled 
memory. The use of e)q>anded memory by TSRs or device drivers is more complex and is not 
discussed in this column. 
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symmetrical. For example, the EMS func- 
tion number is always placed in register 
AH, logical page numbers typically go in 
register BX, expanded memory handles 
(not to be confiis^ with file or device han- 
dles) go in register DX, and so on. All 
EMS functions indicate success.by return- 
ing 0 in register AH, or failure by returning 
an error code in AH with the most signifi- 
cant bit set. 

A sketch of the entire process of using 
expanded memory in an application is 
shown in Figure 6, and my next column 
will provide some practical examples in 


Your application 
program must release 
its expanded memory 
pages before 
terminating, or those 
pages wiii be iost untii 
the system is 
restarted. 


the form of a useful utility program. One 
thing you should note even now, however: 
it is very important that your a[^lication 
program release its expanded memory 
pages before terminating. Otherwise those 
pages will be lost for use by other ptx> 
grams until the system is restarted. Since 
DOS does not participate in expanded 
memory management, it can’t clean up ex- 
panded memory allocation when a pro- 
gram terminates unexpectedly; by con- 
trast, DOS automatically releases 
conventional memory allocations and file 
and device handles. 

THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail: rduncan 

BIX: rduncan ■ 
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Haven^t You 
Heard the News? 



You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 

To find out how you can have your article 
or review reprinted, contact Jennifer Locke — 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 

‘Minimum quantity 500 reprints. 






And raise you 
a million. 



If you’re looking at large displays, you should take 
a close look at the Ir^tView* 19 "display system from 
Sigma Designs. 

With 1664 X 1200 resolution, l^View puts two 
million pixels on the screen. For crisp, clear images, 
no other display system beats it. 

As a result, you can work all day without eye- 
strain. Even when you’re working with 8 point type. 

You also get VGA, MDA and Hercules emulation with 
PC and PS/2 compatibility. 

Just call 1-41 S -770-0100 for the name of your nearest 
dealer. And we’ll show you how we’ve raised the standard for 
high-resolution display systems. In at least a million ways. _ 

L-«View li t registered trtdemark of Slgm* Design*. All other product names arc registered trademarks of their respective ownen. 
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Aw . . .What the Heck! 


EXTREMELY POWERFUL 

OasignCAD 3*D version 2.0 is ss powerful 
es most CAD systems costing $5000* 
$ 1 0.0001 Feetures like: Complex Extrusions' 
linesr. scaler, and circular. Blending of Su^ 
faces, Shading, CroM Sectioning. Complex 
Sweeps and Translations, and Boolean oper^ 
tions make OesignCAD 3*0 one of the most 
powerful 3*D CAD systems available... at 
any pricel Engineers, Architects and Consuh 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3'D. 



VERY EASY TO USE 

Just because DesignCAD 3*D is powerful doesn't 
mean it Is difficult to use. Single keystroke com* 
mends and side-bar menus which give short direc- 
tions on how to proceed make DesignCAD 3-0 a 
snap to usel While not r^uired, DesignCAD 3-D 
supports all popular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutesl 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other ^D packages tow up to 
twice as long to perform the same drawing and 
cost up to $5000.001 

Still don't believe us? The goblet pictured below 
required only 1 6 keystrokes and 3 commands to 
crestel The top, front aide, and isometric views 
were creeted simultaneously. .. in less than one 
minutel 


VERY LOW PRICED 
The first question asked by many people is, 
"Why is DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3‘D 
version 2.0, we were unable to decide how 
the product should be priced We consulted 
experts. We used the finest spreadsheets on 
the market We took employee polls. Finally, In 
the great Americsn T radition. we said, "Aw... 
Whtt th9 H9Gkt Let's see the other guys 
b^st this pr/ce/” DesignCAD 3-D version 2.0 
sells for $399. 
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DesignCAD 

3-D 

only $399! 



WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratia Many people 
make the serious mistake of thinking that it is neces- 
sary to spend thousands of dollars to obtain "a good 
3-D CAD system." This is not truel We talk to people 
everyday that are sadly disappointed with their 
"expensive" CAD systems. Don't be one of themi 
Call us and we will send you a complete sat of 
literature and a free slide show demo disk. Once 
you compere DesignCAD 3-0 version 2.0 with other 
uAD systems we know you will choose DesignCAD 
3-D. 




DON'T TAKE OUR WORD FOR IT 
Hare is what other people have to say about Design- 
CAD 3'D; 

"After you've worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key” to execute a com- 
mand. An extremely ergonomically designed pro- 
gram." 

HENRY LEVET, Lmt b DogM Architactt ■ Ntw Ortama. LA 
D«$ign§a a 85.000 $ 9 . ft nurting nom# uVng 08$tgnCA0 

"Recently I worked with a fimi that builds decks. 
They purchased your product on my recommertda- 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective: and we can communicate . . . it's 
VYonderful to be able to do a block repeat 42 times 
and there are 42 2x4’s to make the decki" 

J. TURNEPt Arehian TAO Ltd • Tha Woodlanda. Taaaa 

"AilONvs scientiats and engineers to expend minimum 
time learning and usir>g CAD software so that their 
time can be expended on the project at hand it 
also allows scientists and engineers to quickly 
present to management all views of a subject (3'Dj." 

OR STEVENS. NASA Spaca SoiantiaV'Enoirtaar 



HOW DO I GET ONE? 

DesignCAD 3'D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributtrs throughout the world. All you 
need to run DesignCAD 3'D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, ploners and digitizers. Free information and a demo diskette are available by contacting us at; 


vl*^merican 

Small Buaineaa Computers, Inc. 


S37 South Mill Stroot 
Sryer. OK 743ai 

S1S/l2B-4a44 
SAX: 01-Sie4ZS-e»BS 
TILIX: t102400S03 
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REDIRECTING YOUR CURSOR 

When you are defining or redefining any 
range within 1 - 2 - 3 , you can use the period 
key to move the "anchor" and "free" cells to 
the various comers of that range. The an- 
chor cell is the cell that remains fixed when 
you press the Arrow keys to expartd or con- 
tract the range. The free cell is the cell in the 
corrrer opposite the arK;hor cell. The ad- 
dress in the control panel always will list the 
arx^r cell first, followed by the free cell. A 
small, blinking, underline cursor always ap- 
pears In the free cell. 

In most cases, 1 - 2-3 will move the an- 
chor and free cells around a range in a 
clockwise direction when you press the pe- 
riod key. For example: if you highlight cells 
C3..E5, cell C3 will be the anchor cell, and 
cell E5 will be the free cell. If you press the 
period key, cell E3 usually berxrmes the an- 
chor cell, and cell C5 becomes the free cell. 

Sometimes, however, 1 - 2-3 will move 
the anchor arxj free cells In a counterclock- 
wise direction. Or, using the example 
above, cell C5 may become the anchor cell, 
arxi cell E3 may become the free cell. 

After some experimentation, I found the 
explanation for this behavior. If you press 
the period key an even number of times 
while defining a range, the cursor will nrave 
In the same direction the next time you de- 
fine a range. If you press the period key an 
odd number of times, however, 1 - 2-3 will 
move the cursor in the opposite direction 
the next time you define a range. 

1 - 2-3 defaults to moving the cursor In a 
clockwise direction. Therefore, as long as 
you continue pressing the period key an 
even number of times when defining 
ranges, 1 - 2-3 will continue moving the cur- 
sor in a clockwise direction. If you ever 
press the period key an odd number of 
times, however, 1 - 2-3 will start moving the 
cursor in a counterclockwise direction the 
next time you define a range. To get the 
cursor moving In a clockwise direction 
again, you’ll have to press the period key an 
odd number of times. 

Apparently, 1 - 2-3 does not reset the di- 
rection In which It moves the cursor until 


Spreadsheet 

Clinic 


■ REDIRECTING YOUR 
CURSOR: How to 
determine the direction of 
your cursor in a 
highlighted range. 

■ COPYING COLUMN 
WIDTHS: An easy way to 
copy column widths in 
Excei and 1-2-3. 

■ LINKING WORKSHEETS: 
A new add-in for 1 -2-3 and 
Symphony lets you 
dynamically link 
worksheets. 

■ EDITING 1-2-3 
FORMULAS: Editing 
copies of long formulas 
may produce unexpected 
results. 


you exit from 1 - 2-3 and then reload It. Sim- 
ply retrieving a new worksheet does not re- 
turn the direction of nrovement to clock- 
wise. 

Since you can see the direction the cur- 
sor Is moving around a range when you are 
pressing the period key, there's no need to 
be careful about pressing It an even num- 
ber of times. However, If any of your mac- 
ros move the cursor around a range while 
defining It, you should always be sure that 
the cursor is set to move In the correct di- 
rection before you invoke the macro, and 
that the macro always presses the period 
key an even number of times. 

For example, to remove any blank rows 
from the bottom-left of a print range, make 
sure that the cursor Is moving In a clockwise 
direction before invoking the macro 


1 /ppr.rtnaHvp).* '' I 

The period following the keyword {Up} does 


not alter the effect of the macro. However, It 
does assure that the cursor will continue to 
move in the same direction the next time 
you use the period key while defining a 
range. 

Rexford H. Swain 
Washington, Connecticut 


I T y This is right — the number of times 
kH that you press the period key when 
BBl defining a range does affect the di- 
rection the cursor will move the next time 
you define a range. 

However, the period key is not the only 
key that can change the direction of the 
cursor. In some cases, the Arrow keys will 
reverse the direction of the cursor. Specifi- 
cally, if you use the Arrow keys (not the 
period key) to "flip” the range so that the 
anchor cell is in a different coiner, 1 - 2-3 
will begin moving the cursor in the oppo- 
site direction immediately. 

Suppose that cells C3..ES were high- 
lighted, cell C3 was the anchor cell, cell 
ES was the free cell, aixl the period key 
was moving the cursor in a clockwise di- 
rection. If you pressed the Left Arrow key 
four times, cells A3..C5 would be high- 
lighted, and cell AS would be the free cell. 
Cell C3 would still be the anchor cell, but it 
would be at the upper-right comer of the 
range instead of at the upper-left comer. 
Consequently, the cursor would now 
move in a counterclockwise direction if 
you pressed the period key again. 

Unlike the change in direction imposed 
by the period key, the one that's caused by 
“flipping” a range is temporary. The di- 


rection in which 1 - 2-3 moves the cursor 
the next time you define a range is based 
on the direction it was moving before you 
flipped the range — not the direction it was 
moving afterwards. 

Let's again suppose that cells C3..ES 
were highlighted, cell C3 was the anchor 
cell, cell ES was the free cell, and the peri- 
od key was moving the cursor in a clock- 
wise direction. If, before you pressed the 
period key, you pressed the Left Arrow 
key four times, cells A3..CS would be 
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The form of the @WSUNK function is 

'f/itat filespec is the name of and path to 
the wc^hwt file from which you want to 
extract information, and cell is the name or 
address of a cell in that woritsheet. For ex- 
ample, the function 

nnnK|*at\U3\tiiM\tMf 

references cell BS in a worksheet that is 
stored in the file named TEST.WKl, 
which is located in the c;\l23\FILES di- 
rectory. 

@WSLINK gives you several ways to 
reference a cell. If you wish, you can refer- 
ence cells by a range name instead of the 
address. You can also reference a cell by 
specifying the number of cells above, be- 
low, to the left of, or to the right of a cell 
containing a particular label. Or you can 
reference the first nonblank cell in any di- 
rection, using a cell containing a certain la- 
bel as a starting point. 

If the referenced cell contains a value, 
the @WSLINK functkm will return that 
value. If it contains a label, the 
@WSLINK function will return the string 
equivalent of that label. If the referenced 
cell contains a formula or a function, the 
@WSLINK function will return the result 
of that formula or function. 

The @WSLINK function creates a dy- 
namic link between the worksheet that 
contains it and the worksheet that it refer- 
ences. Therefore, if you alter the entry in 
the cell referenced by the @WSLINK 
function, @WSLINK will return a differ- 
ent result the next time you recalculate the 
worksheet that contains it. 

For purposes of recalculation, 1-2-3 
treats the @WSLINK function just like 
any other function. Whenever 1-2-3 tecal- 



Flgurt 1 ; This 7-2-3 macro copies the width ol one column to arKXher cotumn in the same worksheet. 
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highlighted, cell C3 would still be the an- 
chor cell, and cell AS would be the free 
cell. If you pressed the period key now, 
1-2-3 would move the cursor in a counter- 
clockwise direction. If you pressed the pe- 
riod key an even number of times, 1-2-3 
would resume moving the cursor in a 
clockwise direction the next time you de- 
fmed a range. If you pressed the period key 
an odd number of times, 1-2-3 would 
move the cursor in a counterclockwise di- 
rection the next time you defined a range. 

COPYING COLUMN WIDTHS 

Assigning the width of one column In an Ex- 
cel worksheet to arwther column Is usually 
a bothersome chore. You select a cell In the 
desired column, pull down the Format 
menu, select the Column Width command, 
write down the width that appears In the 
Column Width box, and then dick OK or 
Cancel to end the command. Then go to a 
cell In the column to be resized, reissue the 
Format Column Width command, type the 
previously noted width, and dick OK. 

There's an easier way. You start, as be- 
fore, by Issuing a Format Column Width 
command on a cell of the proper width. 
Then, hovrover, you dick OK without even 
bothering to look at the entry in the Column 
Width box. Now select a cell in the column 
to be changed, pull down the Edit menu, 
and pick the second command on that 
menu. Since you've Just finished issuing the 
Column Width commarxl, this commarxf 
will be Repeat Column Width. Excel will 
then assign the width of the previous col- 
umn to the column that contains the seled- 
edcell. 

Richard Sands 

Portland, Oregon 


i 1 1 U second command on Excel's 
Edit menu provides an easy way to 
reissue any repeatable command. 
If, for example, you issue the Copy com- 
mand followed by the Paste comrnaiid, the 
second command on the Edit menu will be 
Repeat Paste. When you issue fliis com- 
mand, Excel will reissue the Paste com- 
mand, creating another copy of what you 
pasted into another cell previously. If the 
last comnuuid that you issued is not repeat- 
able, the second conunand on the Edit 
menu will be the inactive command Can’t 
Repeat. 

Although 1-2-3 does not feature acom- 
mand that assigns the width of one column 
to another, you can create a simple macro 
that does. The macro shown in Figure 1 as- 
signs the width of the colutim in your cur- 
rent cell to the column into which you sub- 
sequently move the cell pointer. 

The macro starts by entering the width 
of the current colurtui into the cell named 
WIDTH (BS). The second statement dis- 
plays a prompt, points to the destination 
column at the top of the screen, and waits 
for you to press Enter. Once you do, 1-2-3 
lets you move the cell pointer to the col- 
utrm to which you want to assign the desig- 
nated width. 

Now when you press Enter, 1-2-3 is- 
sues its /Worksheet Width Set command, 
types in the width stored in WIDTH (BS), 
ar^ hits Enter. This assigns the width of 
the column to that of the originally speci- 
fied colunui. 




UNKING WORKSHEETS 

A new add-in application for Lotus 
1-2-3 and Symphony, @WS- 
LINK, lets you dynamically link one 
worksheet to another. It adds the new func- 
tion @WSLINK to 1-2-3, letting you ref- 
erence information in any cell of any work- 
sheet on your disk. 



Spreadsheet Clinic 


culates an @WSLINK function, it looks at 
the file allocation table (FAT) of the disk 
on which the file that (ffiWSLINK refer- 
ences is stored. 1-2-3 checks the FAT to 
see if that file has been saved since the last 
time the @WSLINK function was recal- 
culated. If it has been, 1-2-3 will recalcu- 
late the (S)WSLINK function. If it has not 
been saved, 1-2-3 will not recalculate the 
@WSLINK function. 

The (SWSLINK add-in uses a maxi- 
mum of 19K of memory and carries a sug- 
gested retail price of $49.95. To order a 
copy, call Goldata Computer Services at 
(215)525-1098. 


EDITING 1-2-3 FORMULAS 

Recently, I entered a long formula Into a cell 
in row 1 of a 7 -2-3 worksheet. Then I copied 
that formula Into a cell in row 100. At first, 
the copy of the formula returned the correct 
result. But after I brought the formula to the 
Edit line and pressed the Enter key to lock it 
back into the cell, the fomiula gave a differ- 
ent answer. Can you explain what is hap- 
pening here? 

Joseph J. Martella 

Weehawken, New Jersey 


We sure can. 1-2-3 allows you to 
type a maximum of 240 characters 
into any cell. However, this re- 
striction doesn’t apply to a formula that's 
copied from another cell. 

When you copy a formula that contains 
relative references, 1-2-3 changes the ref- 
erences to suit the new location. Depend- 
ing on the length of the formula and its new 
location in the worksheet, the copy of the 
formula may grow to more than the 240- 
character limit. 

For example, when you copy the 198- 
character formula 


L6: +A1+A2+A3+A4+A5+A6 

+B1+B2+B3+B4+B5+B6 
+C1+C2+C3+C4+C5+C6 
+D1+D2+D3+D4+D5+D6 
+E1+E2+E3+E4+E5+E6 
+Fl+F2+F3+F4+r5+F6 
+G1+G2+G3+G4+G5+G6 
*Hl+H2+H3*H4+a5*H6 
+11+12+13+14+15*16 
+J1+J2+33+J4+J5+J6 
+K1+K2+X3+K4+K5+K6 


from cell L6 into cell L106 of your work- 


sheet, 1-2-3 changes it into the following 
formula: 

L6! +A101+Al»2+A103*A104+Aia5+A1B6 

+B101+B102+B103+BH4+B105+B106 
+C101+C102+C103+C104+C105+C106 
+D101+D102+D103+D104+D105+D106 
+E101+E102+E103+E104+E105+E106 
+F101+F102+F103+F104+F105+F106 
+G101+G102+G103+G104+G105+G106 
+H101+H102+H103+H104+H105+H106 
+ 110 1 + 1102 + 1 103 + 1 104 + 1 105 + 1 106 
+J101+J102+J103+J104+J105+J106 
+K101+X102+K103+K104+K105+X106 

Fortunately, 1-2-3 will accept the formula 
even though it exceeds the 240-character 
limitation. However, it will not allow you 
to type or edit a formula longer than 240 
characters. 

When you select Edit, 1-2-3 brings 
only the first 240 characters of a formula to 
the Edit line. If you press Enter at this 
point, 1-2-3 will attempt to lock the trun- 
cated formula into the worksheet. If the 
first 240 characters are a valid formula, 
1-2-3 will accept the truncated formula and 
return its result. If they’re not a valid for- 
mula (the more common occurrence), 
1-2-3 will simply beep when you hit the 
Enter key. 

There’s no good way to work around 
this problem. If you notice that 1-2-3 tmn- 
cates a formula when you bring it to the 
Edit line, press the Esc key instead of the 
Enter key; 1-2-3 won’t replace the formula 
with a truncated version then. If you must 
edit a formula, however, copy it back to- 
ward the upper-left comer of the work- 
sheet, edit it, and then copy the edited for- 
mula back to the lower-right comer of the 
worksheet. 

In most cases, it’s better to break the 
formula into two parts, each of which con- 
tains fewer than 240 characters. Todothis, 
you must divide the original formula (the 
one in the upper-left comer of your work- 
sheet) into two parts before you copy it 
down and to the right. 

ilTD CONTRIBUTE TO THE CUNIC 
ijin Share your latest spreadsheet dis- 
bWihiI covery through Spreadsheet Clin- 
ic. We’ll pay $50 or more for tips we print, 
plus an extra $25 if you submit your letter 
on-disk. If you do, please include a printed 
copy. Mail contributions to Spre^sheet 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “By Modem” side- 
bar in the Utilities column). ■ 
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Built 

Using 1-2-3' 



Customized 
By Baler” 


Make the perfect package even better. Baler 
quickly turns Lotus® 1-2-3 applications into 
stand-alone programs run dir^y from DOS. 
These “baled" programs do ever>^ing your 
original application did. and a whole lot more... 



Tamper Proof Your Work 

Baler makes formulas and macros invisible 
and unchangeable. 



Speed Your Calculations 

Baled programs run faster than your original 
spreadsheet. 



Pick Your Menu Styles 

Changing menu s^les is just one of the ways 
you can customize your spreadsheet. 



All This And More From 
The Industry Standard. 

Don't trust your spreadsheets to anything 
less. Vfe set the standard with the industry's 
first spreadsheet compiler in 1984. 

Baler Works. Guaranteed. 

Backed a 30-day money back guarantee, 
$495 Baler allows you to make as many copies 
of your baled program as needed, lb order, call 

1 - 800 - 327-6108 

HBaler 

SPREADSHEET COMPILERS 

Baler Software Corp., 2300 N. Barrington Rd. 
Hoffman Estates, IL 6019S 
312-490-5325 FAX; 312-884-9423 
•Ed. Choice 4/26/87 



Cofiynghi 1989 Baler Software Corporation. All nfhti retenvd 
Bain II a trademark o( Baler Software Ctirponboa. 
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THE NORTHGATE PROMISE... 


100% Customer 
Satisfaction! 

That 's the BEST reason Northgate's 
286/I2SM complete system deserves 
Your Choice ” as your next computer! 


Unpack the carton, plug it together. 
TUrn it on. The already formatted 
hard drive purrs. Up fxjp® the C 
prompt. Type DIR. Zip. Files fly by 
so fast you have to freeze the screen 
to read them. 

Then you notice... 68 megs or more 
of RLL hard disk storage. No 
partitions either. Northgate gives you 
MS-DOS 4.01 with this system. Most 
others don’t even include DOS. They 
charge extra. Including Dell. 

Now.. .take it for a test drive. Load 
your programs Finished so fast? Run 
1-2-3. TVy a re-calc You hardly get 
your finger off the Enter key before 
it's done. You don't know what fast is 
'dl you've run this baby. 

And the 286/I2SM exudes 
quality. No cheap, old fashioned 12 " 
monitor. Here's a high quality 14" 
graphics monitor, or even better, a 
true 16-bit (not 8-bit) VGA graphics 


monitor puts 256 colors on the 
screen. Simply magnificent. 

More quality: Wait until you 
discover data entry with Northgate’s 
exclusive OmniKey. Crisp, positive 
entry. With the F keys on the LEFT 
WHERE THEY BELONG! 

>bu can't buy OmniKey anywhere 
but Northgate! And It comes 
standard with all our systems 
Yes, you may pay a few dollars 
more for this system. But you know 
you’re dealing in the Big Leagues 
with Northgate! So if you're going to 
settle for less and buy at the lowest 
price, without concern for League 
Leading Performance, call the 
other guys! 

But If you want the 286/12 
system that sets a new standard In 
the Industry, backed by a company 
that just won’t let you down, CALL 
NOPTHCATE. 


CALL NOW 
FOR OUR 
CURRENT 
PRICE! 

Fully configured with 68 MB hard 
drive. 14" monitor. 1.2 MB and 
1.44 MB floppy drives, 

OmniKey/ 102 keyboard 
AND MORE... 



No lightweight 
this... full expansion 
capabilities, features 
and performance 
no other complete 
system can offer 
at the price 


NORTHGATE 

COMPUTER 

SYSTEMS 


Everyone loves our oveml^t replacement policy! Faster than third party 
service! If any field replaceable part in your system goes down and disables 
your computer, Northgate guarantees to ship the proper replacement part 
OVERNIGHT AT OUR FREIGHT EXPENSE. You get a brand new part-be it the 
largest and most expensive hard drive to the smallest part— and it’s ship/ped to 
you BEFORE YOU RETURN THE OFFENDING PART! Check our competition. In 
most cases, they must get the part or the whole computer back before you 
get a replacement 





Let's talk differences Bind what makes 
Northgate a better value. Many systems have 
1MB of RAM (including Dell, CompuAddl. 
BUT .only 640K is usable. The other 384K 
is ' shadowed!' 

That means the system ROM and video 
ROM occupy the other 384K you paid 
for. Without your being able to use it! No 
RAMDISK! No Disk Caching! No Spoolers. 
And you can't use SmartDrive for Windows- 
want to see what S-LOW Is? 3Vy it. 

Northgate performance is as good or 
better and gives you more for your money. 


Northgate's proprietary motherboard— 
DESIGNED AND MADE IN THE USA- 

gives you a full IMB of usable RAM. So 
you can use 384K for your applications. And 
system performance is unaffected. Now 
compare prices! 

The 286/I2SM board has serial and parallel 
ports built in. The board has two 8-bit and 
four 16-bit slots. A special memory board slot 
we call "Lightning Alley " runs at processor 
speed— 12MHz— not 6 or 8 MHz as do others 
That's as much as 100% faster! 

One megabyte of RAM can be installed 
on the motherboard. Memory cards enable 
a total of 16MB to be installed in the system. 
TWO floppies, too. so you can use 1 .2 and 
1 .44MB diskettes, as well as 360's and 720'& 

Phone Now. ..Let Northgate begin building your computers... Tbday! 

800 - 548-1993 

HOURS: Monday through Friday 7 a.m. - 8 p.m. Central 
Saturday 8 a.m. - 4 p.m. Central 
Cartadlan Toil Free Order Hotline: 800-338-8383 

TERMS; VISA. Mastercard. COD. "Big N" aedit card, pre-payment (wire transfer): and purchase orders for rated 
accounts. We also ship to APO and FTO. All shipments are FOB Mlnne^)otis. Minn. 

Personal checks up to $6,000 receive instant approval through TeleCheck. 

1369$ Industrial Park Boulevard, Suite IK). Plymouth. Minnesota $5441 


M 


NunhgaUf 2H6fl2 
Nurthgaic Cnnjputcr SyNtems 
13H9S InduMrial F^rk. Blvd.. #1K) 
PlymtHith. MN 55441 
IKOO) 54K-l«M.t 
(612)553-0111 


Ltet Price: With IMB RAM. 67MB hard 
disk. 1.2MB 5V«-inch or 1.44MB I'/Hnch 
floppy disk drive. morKxhroiTte card 
and monitor DOS 3.3. $2. 124: with 
VGA card and morVtor. S2.594 


in Sh(»r1: NunhgatL* bunulcN high- 
performance syTttems. The ctMnpctilivpiv 
priced 28^12 combines hardware and 
ware awnptwenb. lo gel the mi>si from the 
12-MH/ AT-Level architecture 


Other specifications 
and standard 
features that make 
this NORTHGATE 
"YOUR CHOICE”: 


I Processor— Intel 80286/12 (not a t0|. 
B Cabinet— Full size desktop case; con- 
trol par>el with system reset button, 
spe^ switch (8/I2MHZI. hard drive in- 
use light. 200-watt power supply. 

B Hard Drive— MicroscierKe 68MB. 
28MS access time 

B Controller— 16’bit. RLL. I ; I interleave 
for 800.000 BPS data transfer. 

B Famed OmniKey/102 keyboard— pick 
of the pros. 

B Floppies— One 1.2MB $'/« inch: one 
1.44MB 3'-^ Inch. 

B Monitor— 14* flatscreen, amber or 
white. 1000 line resolution capability. 
B Video Adapter— Hercules compatible 
with parallel port. 

B Software— Northgate MS-DOS 4.01 
with CWBasic. hardbound covers; 
PCKwidi hard drive caching: North- 
gate System ar>d DOS on-line user's 
guide; Northgate Utilities. 

All systems are custom configured and 
manufactured at our production facility in 
Wymouth. Minnesota. Approximately 80 
percent of parts used in Northgate sterns 
are made in the U.S.A. 

Hard drive is factory-formatted (we 
can do this legally because we are a DOS 
licensee) and system can be unpacked 
and ready for operations on site in about 
10 minutes. Full instructions (written and 
printed in English) are provided. 

SYSTEM OPTIONS: 

Display— 16-bit VGA Greyscale Analog 
or Multisynch 

Hard Drives-Up to 600MB SCSI. ESDI. 
RLL (Northgate believes MFM drives are 
obsolete) 



FINANCING: 

Use the Northgate Big N" revolving 
credit card instead of tyif\g up Visa or MC 
credit. Millions in hnar>cir>g available, easy 
to qualify. 

OR . . . Lease a Northgate with up to 
five-year terms Ideal when cash flow is 
important. Phone for details 

North|Me and OmnlKey are tradefnarks of Northgate 
Computer SyAemv Inc Al other prodwcti that arc 
Irademarto or reglsiered tradenames of Ihetr respeatve 
compantei 




i^ARD DRIVES 

- , 


20Mb (^Seagate 32Mb 

CTO'lC ^ 


ST225 

65ms 


$, 


239 


PC/XT KITS 

Each kit includes drive, cables, controller. 
How-To manual and mounting hardware. 


ST238R 

65ms 


$ 


259 


■^MiniScribe 4 0Mb m845o 


■ SoAfttora tbf OMi lortgt 



• 30,000 hour Mean Time Between Failure 

• Super Fast . . . 46ms Access Time 

COMPLETE KIT includes a half-heighi 3 1/2" 
MiniScribc 8450 drive, conlroller. cables. How- 
To Manual and mounting hardware. Aulolock! 


On 
Sale!! 


$ 


319 


ST296N 

80Mb 

28 ms 


^Seagate 


SUPER QUICK 
THROUGHPUT!! 


With "I to I" High Speed 
Host Adaptor for your AT/386. 
Hook up to 7 drives 
off ONE adaptor. Aulopaik. 


$ 


529 


^'Seagate st 25 i-i 
28ms 40Mb 
ll's FAST!!!!!!!! 


liK'ludn alt «und«rd 
iicim plus controller 
andciMrt. Autoparfc. 


'379 


40Mb 

ST25t-0 $ 

40ms Autopark. 


^Seagate 

329 


All products covered by a 
One Year Replacement Policy! 


(^Seagate 

65Mb 

ST277R.1 

*379 

28ms 



AT/386 Kit 

s H Itandvd Mow pkM terd/ 


Card Drive 


Card Drive 

20-8225 68ms 

$279 

Card Drive 

30-8438 68ms 

$309 

Card Drive 

40-8450 46ms 

$359 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for PC/XT. 



Why Buy 
a Card Drive? 

Quality. Card Drives are engineered to be the best in 
the computer industry. 

Reliability. Every Card Drive is rigorously tested to 
ensure reliable operation. 

Performance. All Card Drive products use high 
performance drives and controllers to achieve 
maximum throughput. 

Peace of Mind. All Card Drives are covered by a 
One Year Warranty. 

Value. Card Drives give you more megabytes and 
better performance for less money than the leading 
'hard drive on a card. 

The Bottom Line. The fact is. there just isn't a better 
hard drive on a card on the market today. 


FACTORY-TRAINED 
TECHNICIANS 
are on hand 
to answer your 
questions! 


. , mm* 

<J^ 


71 Mb ♦MiniScribe 340 Mb 


M3085 

1 8ms Acce.s.s Time 


M9380E 

I6Jms Access Time 
With ESOritoUHifh 
Pcffomincc Hard/Floppy 


579 T895 


♦MiniScribe 160Mb 

M3180E 


I7ms Access Time 

Half -Hct^l 
With ESDI Controller 


$ 


1295 



R. 


HARD DRIVES 

Inicnuiiio/uil 


Never a Surcharge for 
Visa or Mastercard! 


Call 

Toll Free 


1.800-234-disk 


I912 W. Fourth Sired ■ Icmpc, AZ 8528I ■ («)2) 967-5128 


International Orders: (602) 967-7435 
24 hr. Order Status: (800) 776-3472 
TELEX: 405765 FAX: (602) 829-9193 


Pneex and availahjiliy subject lo change Without mxice Ail items arc NEW. S5l surcharge for COD orden. P.O.'s accepted from quabried buyers • 2/10 Net 20 2% sua'hargc. Add 
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by 

Neil J. Rubenking 


User-to-User 


HOW TO PRINT FILES AND 
THEIR NAMES 

When I have repetitive jobs to do, I write a 
batch file to handle them for me. Thus, as 
you can imagine, my hard disk is littered 
with .BAT files, and although I try to use de- 
scriptive filenames, it's easy to lose track of 
what each does. In the March 31 , 1987, is- 
sue’s User-to-User column, Deena Eliosoff 
suggested a method for scanning a number 
of .BAT files on the screen. I wanted to get a 
hard copy instead so that I could refer to the 
files whenever necessary, so I started ex- 
perimenting with redirecting the output. I 
found that I could do this with the following 
COPY command: 

COPY ••BXT 

When you enter this command you get a 
printout of the filenames followed by the 
contents of each file. This will work for any 
files saved in straight ASCII text format. 

Bill Hanwell 

Chehalis, Washington 

i j T y When you copy a group of files to 
PRN, DOS simply sends them to 
ii'feimi the printer. As it copies each file, it 
lists the name on the screen. By redirecting 
the output of the COPY command to the 
printer, you get the name printed before 
the contents of each file. If you just want to 
experiment with this method, you can save 
some paper by copying to the CON sole in- 
stead: 

COPT COW > «?>•*■ 

Use Ctrl-S or Ctrl-NumLock to suspend 
the display, then hit any key to start it 
again. Here’s a tip: spell out the full path- 
name even if the files you want are in the 
current directory. For example. 


C.\DOS\OTlL\B»T\* 

This way you’ll get the full pathname 
printed with each. Do note that there will 
be no breaks between the files. 


■ HOWTO PRINT FILES 
AND THEIR NAMES: Get 
a printout of filenames 
followed by the contents 
of each file. 

■ ELIMINATING 
REDUNDANT TESTS: 
Performing only 
necessary tests in batch 
files speeds execution. 

■ LIST ONLY FILES 
CREATED “TODAY”: 
Create an environmental 
variable with a date 
format DIR can use. 

■ SNEAK A LOOK AT ANY 
DISK’S BOOT SECTOR: 
Examining the first sector 
of a diskette with DEBUG. 

■ ONE BIG BATCH FILE 
SAVES DISK SPACE: 
Combining many batch 
files can save thousands 
of bytes. 


EUMINATING REDUNDANT TESTS 

1 often see .BAT files that contain a series of 
statements such as 

IP %1.— . GOTO lABORI 
IF %2.~. GOTO tABORT 
IP 13. — . GOTO lABMtX 

The purpose, of course, is to verify that the 
correct number of parameters (in this ex- 
ample, three) have been entered on the 
command line. But are the first two state- 
ments necessary? If %3 is present, by defi- 
nition %1 and %2 must also be present. If a 
certain batch file requires five parameters, 
why not shorten the program and speed its 
execution by testing only for %5? 

1 have experimented with batch files. 


testing only for the highest numbered pa- 
rameter, and they have worked as well as 
when I’ve included tests for all required pa- 
rameters. I even entered fewer parameters 
than required and tried to fake out the pro- 
gram by entering multiple spaces or com- 
mas, but I was never able to trick the pro- 
gram into accepting the wrong number. 

Raymond Konstanty 

Wood-Ridge, New Jersey 

i |Tlj Mr. Konstanty is quite correct. 

The existence of a given parameter 
KWtlt'lf proves the existence of all lower- 
number^ parameters. And since each line 
of a batch file takes time to execute, it’s 
worthwhile to eliminate useless ones. I try 
to make a point of editing out multiple 
parameter tests from batch files in this 
column. 


LIST ONLY FILES CREATED 
“TODAY” 

In the August 1988 issue’s User-to-User 
column, Michael Trombetta described a 
method for "Once-a-Day" batch files. In the 
November 29, 1988, issue, Allen Easley 
modified this method to set an environment 
variable to the current date. I decided to use 
these techniques to make a directory listing 
of only those files created or modified dur- 
ing the current workday. 

At first I thought I could just use the envi- 
ronment variable TODAY with the FIND 
command to create a directory list of such 
files, but the task turned out to be a little 
more complicated than this. TODAY stores 
the date as MM-DD-YYYY, while the DIR 
command displays the date as MM-DD- 
YY. I solved this problem by using Mr. 
Trombetta’s method and entering the fol- 
lowing batch lines: 


ECHO I MORE I DATE > RElkM»TS.BKc4^ 

-J- ’ * . i'- 

EDLIN REAODATE.BAT < EDLIN.SCR > NUL 


RBADOATB 


The first line that you see puts the current 
date into a batch file. The next one modifies 
the date format in READDATE.BAT using 
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User-to-User 


the EDLIN script file 

lR-198**-» 

E 

(Note: the ‘Z represents a single Ctl-Z 
character, not the two-character sequence 
displayed above. EDLIN can create this file 
but cannot edit it again — if you reload it, ED- 


Using EDLIN scripts to 
modify files 
dynamically is not 
extremely fast, but it 
opens up new 
horizons in what you 
can do with batch files. 


LIN will interpret the ‘Z as end of file.) Final- 
ly, READDATE.BAT executes, invoking 
CURRENT.BAT: 

SET TODAY-t4 

Once the date format of TODAY was the 
same as the one displayed by the DIR com- 
mand, I created DIRT.BAT: 

DIR %1 I FIND ‘tTODRYI* | FIND /V ■ 

• * 

It displays only those files created '1oday." 
The first FIND command selects files made 
today; the second one filters out lines con- 
taining “ 0 " (space, zero, space). This is 
done to remove the temporary files created 
in the pipe process from the listing. 

Curt Finley 
Davis, California 

i |Tl1 Using EDLIN scripts to modify 
files dynamically opens up new 
UUIll] horizons in what you can do with 
batch files. Of course it’s not extremely 
fast, but if it makes the difference between 
automating a process and doing it by hand, 
speed is not essential. In this case, the ED- 


LIN modification is made only once, stor- 
ing the result in the environment. 

To use DIRT, attach the batch lines 
used to create READDATE.BAT to the 
end of your AUTOEXEC. Create the other 
files (EDLIN. SCR. CURRENT.BAT, 
and DIRT.BAT) in your batch directory. 
EDLIN must be available on the PATH, of 
course. Now each time you run AU- 
TOEXEC, the environment variable TO- 
DAY will contain the date in a form that’s 
useful with DIR. You may, of course, 
choose a more pleasant name. 

SNEAK A LOOK AT ANY DISK’S 
BOOT SECTOR 

I've had problems with some operating sys- 
tems being unable to read or write cxxrectly 
to disks formatted by others. I therefore 
look sometimes at the boot sector of a disk- 
ette to check which operating system for- 
matted it. Using The Norton Utilities seems 
like overkill just to look at one specific sec- 
tor, so I developed the following DEBUG 
script, BOOT_B: 

L 180 1 e 1 
D 100 L 20 
D IFS 2FF 

<3 

Now by typing 

DEBUG < BOOT_B 

I can examine the boot record of the disk in 
drive B: (essentiaily the OEM identification 
in the first two lines, and the error mes- 
sages in the ones following). In order to look 


at drive A:, you have to change the first line 
to:L 100 0 0 1. 

Ricardo Palma 

San Ysidro, California 

irm Here’s a little background on the 
boot sector. When you turn on 
iflMlIili your computer, it goes through a 
Power On Self Test (POST) process that’s 
built into the ROM. At this point, the com- 
puter has no access to the Unctions in the 
operating system files, IBMDOS 
COM, IBMBIO.COM, or COMMAND 
.COM. It knows nothing about files or di- 
rectories, but it can load a disk sector. Af- 
ter the POST, it loads the first sector of the 
boot disk and executes it. This sector con- 
tains the “bootstrap loader,’’ a [HOgram 
that loads and runs lBMDOS.COM and 
IBMBIO.COM, which in turn run COM- 
MAND. COM. Each program loads a 
higher-level program until your system is 
fully operational. 

Besides the bootstrap loader code, the 
boot sector contains parameters that de- 
scribe the disk itself. Bytes 3 through 10 
identify which operating system formatted 
the disk — the OEM ID mentioned above. 
Figure 1 lists the parameters contained in 
bytes 1 1 through 29 (OBh — IDh). 

Everything in the boot sector is essen- 
tial. A damaged byte in the bootstrap load- 
er will make the disk unbootable. And cer- 
tain changes in the disk parameters can 
create a “killer” disk. Merely trying to 
read the directory of such a disk will hang 
your computer. It’s safe enough to read the 
contents of the boot sector, as explained 
above, but don’t write anything to it! 


■ iTi"! 

DISK PARAMETERS 

CONTAINED IN THE BOOT SECTOR 

Offset 

Bytes 

Description 

OBh 

2 

Bytes per sector 

ODh 

1 

Sectors per cluster 

OEh 

2 

Reserved sectors 

lOh 

1 

Number of FATs 

11h 

2 

Number of root-directory entries 

13h 

2 

Totai sectors in volume 

15h 

1 

Media descriptor byte 

16h 

2 

Sectors per FAT 

18h 

2 

Sectors per track 

lAh 

2 

Number of heads 

ICh 

2 

Number of hidden sectors 


Figure 1 : The first sector of every disk contains this important information that the computer uses 
during boot-up. 
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FAX 


Novell Advanced Netware V2.15 

.$1795 

Panasonic hTCBM 89 

Toshiba 30/100 

$625 

895 

Novell SF*T Netware 2.15 

...2799 

Toshiba 3300 

1095 

Novell EI.S Ixvcl 1 4 User 

379 

Toshiba 3700 EN 

1325 

Novell EI.S Ixvcl 11 8 User 

849 

.Sharp 300/330 

1049/1099 

Novell NIi 1000 Ethernet 

Woikstation Board 

259 

Sharp 220 

799 


COMPAQ 


386 20E40 mb $4799 

nOmb 5850 

286 Desk Pro 12 mhz 1595 

286E Desk Pro 1850 

Compaq II Model IV 2879 

Compaq Port. 386 Model 40/1 00 

5579/6999 

Compaq III 20mb/40mb 3495/4069 

Compaq 386-S model 1/20/40 

2479/2849/3149 

Compaq 386-25 1 10/300 7195/9395 

Compaq SLT w/20 mb 4395 

Compaq SLT w/40mb 4750 

90 day warranty through tlulldog 


IBM 


PERSONAL SYSTEM/2 

Model 30 286 w/20 mb $1950 

Model 50 - 30/60 2499/2739 

Model 70 - 60/120 3899/5899 

Model 80 - 40/70 4279/4875 

Model 80 - 300 8899 

90 day warranty through Bulldog 


MATH CO-PROCESS 


80387-25 $525 

80387-20 409 

80387-16 360 

80287-8 199 

80287-10 225 

8087-3/8087-2 99/129 

2S6K Chips/64K Chips Call 


MONITORS 


NEC 

■NEC Multisync II A $499 

•NEC Multisync III D 699 

NT-C Mulusync Plus 879 

NTC Mulusync XL 19" 2199 

IBM 

Mono 8503 $209 


Amber 776 $89 

RGB80 8762 259 

EGA 9CM053 369 

AMI)EK410 $145 


8 MIIZ TLRBO 

1 floppy, 640K, AT style keyboard, 
monographics card, mono monitor..$799 
Color System add $150 w/20 mb 
add $259, w/30 mb add $279 
90 day warranty through Bulldog 
286 Bulldog 10 MIIZ 

I mb Ram, 1 .2 floppy $995 

Bulldog 386 16 mhz, I mb Ram, 

1.2 floppy $1695 

AST 

AST Premium 286 Model 80, 10 mhz, 0 
wait state, 51 2K DOS keyboard, 

1.2 floppy $1395 

AST Premium 386 Model 300C 20 mhz. 
1.2 floppy, 1 mg. DOS keyboard. ..$2875 
All AST computers carry a 1 year warranty 


LAPTOPS 


NT-C Muliispeed HD $2275 

loshiba 1000 669 

loshiba 1200 2299 

Toshiba 1200F 1395 

l oshiba 3100E 2849 

Toshiba 1600 3350 

T3200/r5100 3625/4795 

Toshiba 5200 40/100 6250/7249 

Zenith Super Sport 20 mb 2325 

Zertith Super Sport 286 20 mb 3399 


DRIVES 


Seagate 20 dmb w/comr.ST225 $249 

Seagate 30 mjb w/conir. ST238 269 

Scagaie40mbfor ATST251-1 339 

Seagate 40 mb for AT ST25 1 319 

Seagate 80 mb ST4096 549 

Ext. Drives for PS/2 360/1.2 179/199 

Toshiba 3-1/2" 720K ini 79 

Toshiba 3-1/2" 1.44 mb. ini 95 

Toshiba 5-1/4" 360K inL 68 

Toshiba 5-1/4" 1.2 mb. ini 89 

Bemouli Box II 5-1/4" 20 mb. ini 955 

20 mb cxi. w/card 1195 

dual mb. cxi. w/card 1769 

Plus Hard Card 40 649 


Microsoft Mouse w/windows $135 

Microsoft Mouse w/PC paini brush 99 

Mousesysicm.s Mtxise 89 

Logitech Mouse C7 Plus/IIi Res ....69/89 
Logitech Scan Man 189 


Color Display 8513 559 

PRINCETON 

MAX12 $149 

Priam 43 mb. AT 449 

Priam 1301DIAT 1275 

Priam 160 EC 1550 

Ultra 16 879 

Priam ID 250 EC 1795 

IDC12E 449 

Priam ID 330 EC 1995 


MICE & MISC 

MAGNAVOX 


m PRINTERS 

EPSON 


LXSIONfw/ 

$195 

LX 860 264 CPS, 54 M.Q 

339 

FX 1050 264 CPS, 54 NT.Q 

429 

I nstn 

^29 

LQ 860 330 CPS, 88 M,Q 

LQ 950 

519 

549 

LQ 1050 330 CPS.88NTX3 

719 

LQ 2550 400 CPS, 108 NLQ 

899 

OKIDATA 


182 Plus 180 CPS, 30 Nil} 

229 

320/321 300 CPS. 62 NXQ 

339/465 

390 

465 

391 

639 

393 450 CPS, 120NTjQ 

995 

TOSHIBA 


321 SL216CPS.72M.Q 

469 

351 SX 350CPS.100NT.Q 

950 

341 SL216CPS.72NT.Q 

629 

311 EXPRESS 

379 

NEC 


2200 

345 

5200 


5300 

669 

PANASONIC 


1124 

329 

1180/1191 

185/249 

1524 

539 

1592/1595 

.369/455 

3131 

315 

I.ascrKX4450 

1359 

HEWLETT-PACKARD 

l^scr Scries II 

1695 


595/769 

Pacific Data 1 mb/2 mb 

285/489 


269 

IBM 



615 

Proprintcr XL 24E 

799 


459 


629 


699 


GRAPHICS CARDS 

Everex Micro Enhancer 

$149 

Genoa Super IE Res 

199 

Hercules Graphics Card 

175 


199 

Hercules VGA 

199 

Orchid 800 VGA 

229 

Orchid Pro Dcsingcr w/256K .... 

279 

Orchid Pro Designer + w/51 2K . 

399 


175 


229 

Paradise VGA Professional 

399 

STB Chauffeur HT 

135 


169 


199 

Vega VGA 

265 


339 


439 

ATT Wonder EGA/VGA 

229/439 



ales Hot Line 1-800-438-6039 



1 SOFTWARE 


$469 

Clipper 

419 

D Base IV 

469 

Enable 0/A 

409 

Foxbasc + 

189 


329 


439 


275 

IB.M Display Write IV 

269 

IvOtUS 

299 


209 


239 

Mullimaie Advantage II 

269 


149 


449 


439 

Super Calc IV 1.0 

285 


419 

Ventura Desktop Publ 

489 

Word Perfect 5.0 

219 

Wordsur 2000 -r 3.0 

269 

Wordstar Pro 5.5 

189 

TAPE DRIVES 


$589 


299 

CMS 150 mb. internal 

729 


779 

Archives 60 int.or cxi. w/card .. 

569 

Archives 150 ini. w/card 

929 

MULTI FUNCT.BOARDS 

AST Advanugc w/128K 

$229 

AST 6 Pack Plus w/384K 

189 

AST 5251-1 1 + Enchanced 

559 

AST Rampage 286+ 

385 

AST Rampage 286-2 for 


Model 50/60 

549 

Everex Mini Magic w/o K 

59 

Intel Above Board + w/5 12K ... 

379 

Incl Above Board I/O + w/5l2K 

429 

Intel Inboard 386 w/adapter 

895 

Intel Inboard 386 for PC w/1 mb 579 

Intel hove Board 11 Plus for 


PS/2 w/o K 

279 


409 

Ixigical Connection 256/5 12K .. 

449/519 

Orchid Rannquesl 16/32 w/o K .. 

279 

Orchid Ramqucst XT/AT w/o K 

239 


205 

Orchid Tiny Tubro Extra 

259 

Orchid Ramquesl II Z w/o K 

169 

MODEMS 

Everex 1 200 ini 

$79 

Everex 2400 ini/exi 

139/169 

Hayes 1200/2400 

279/419 

Practical Peripherals half card 


2400 w/Procomm 

129 

us Robotics 2400/9600 

139/619 

Supra Modem 2400 int/exi 

.99/135 

Venlel Half Card 2400/ Crossulk ....299 

Ventel 1200/2400 Plus 

185/299 
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The PCTD-1 delivers 
“top performance \when 
coupled with the Qualstar 
drive.” Micro-to-mainframe data 
exchange make the Chi 9-track more 
than just another back-up device. 

Equally important, the software has: 

• Excellent user interface 

• Full control over tape transport 

• Allows use of batch file or menus 


Simple, powerful, and easy to install- 

PCTD-1 is number one. 

Special pricing offer available until 
August, 1989. Call us. 

Wats: (800) 828-0311 
Tel: (216) 831-2622 
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User-tO“User 


ONE BIG BATCH FILE SAVES 
DISK SPACE 

I used to start each of my application pro- 
grams with a separate batch file. Each con- 
tained commands to change the current 
subdirectory, install the right driver sets (for 


example, a mouse driver), set the neces- 
sary variables in the DOS environment, 
and so forth, and then run the application. 
Although the average size of each batch file 
was less than 50 bytes, DOS allocates a 
minimum of 2,048 bytes for every file, thus 
wasting precious space on my 10MB PC- 
XT hard disk. 

To save disk space, I wrote a generic 
batch file, RUN.BAT, shown in Figure 2. 


RUN.BAT COMPLETE LISTING 


ECHO off 

REM This is a generic batch executor written to 
REM save disk space since DOS allocates a minimum 
REM of 2K bytes of disk space regardless of the 
REM filesize. 

KEM w************************************************* 

cls . f 

if x%l==x goto syntax 

goto %1 ^ 

REM * it it ***** it mt It it * it It ir It it it it It It It It it it 'kit It it It it it It It it it it it It It It it it It it it It it 

REM Lotus 123 
!l23 
cd\123 
%1 %2 
cd\ 

goto end 

************************************************** 

REM AutoCad-21 



:CAD 

set acad£reeram=25 

cd\cad 

acad 

cd\ 

set acad£reeram= 


goto end 

rEM ************************************************** 

REM Multimate Advantage II 

:wp 

cd\wp 

wp 

cd\ 

goto end 

REM ************************************************** 
REM Show syntax if no parameters. 

: SYNTAX 


cls 


ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 

ECHO 


Syntax: run PROGRAM [optional program parameters] 


where : PROGRAM maybe one of the following. 


1) 123 

2) cad 
• • 

12) wp 


- Lotus 123 Spreadsheet version 2.01 

- AutoCad-21 version 2.52 
(many other entries) 

- Multimate Advantage II Word Processor 


EXAMPLE: Type 'run 123' (without the quotes) to run 
LOTUS 123. Type 'run 123 vga' to run Lotus 
123 using a vga driver. 


goto end 


:end 

if not x%l==x cls 


Figure 2: Make your own version of RUN.BAT by combining many small batch files into one. 
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FIVESTAR 386s HAVE THE 
POttER A\D FLEXIBILITY 
TO BE LSED AS 
POUERFLL FILESERVERS, 
FLLLY COMPATIBLE 
WORKSTATIOAS, OR TOTAL 
DESKTOP SOLLTIOAS. 
Easy to use In NOVELL and 3-COM 
networks. Supports .MS-DOS, MS OS/2 
and most other operating systems. 




Model 333 


• IMEL32-Nt 80386 Processor 
running at 33/8MHZ user selectable, 
zero wait stales 

• 1MB RAM Expandable to 16MB 
32blt Memory 

• Supports 80387-33. W eltek, or both 
coprocessors 

• lANDMARK 57,7MMz Rating 

• 0 Walt Slate static cache memorj 

• SIjOTS: two 8 bll; five t6-blt: one 
32blt 

• Serlal/Parallel/Game Ports 

• I.2MB or 1.44MB Floppy Drive 

• 101-key Enhanced Keyboard 

• 1:1 Interleave Hard Disk Controller 

$3,695 


Model 320 


• INTEL 32 blt 80386 Processor 
running at 20/8MHz user selectable, 
zero wall slates 

• IMB RAM Expandable to 16MB 
32blt Memory 

• Supports 80387-20. Weltek. or both 
coprocessors 

• LANDMARK 33.9MHz Rating 

• 0 Wall state static cache memory 

• SIX)TS: two 8 blt: five I6 bll: one 
32blt 

• Serlal/Parallel/Game Pons 

• 1.2MB or 1.44.MB Floppy Drive 

• lOI-key Enhanced Keyboard 

•1:1 Interleave Hard Disk Controller 


$1,995 


Model 325 


• INTEL 32-blt 80386 Processor 
running at 25/6MHz user selectable, 
zero wait stales 

• 1MB RAM Expandable to 16MB 
32-blt Memory 

• Supports 80387-25, Weltek. or both 
coprocessors 

• UNDMARK 43.5MHz Rating 

• 0 W alt Stale static cache memory 

• SIXITS: two 8-bll: five 16-blt: one 
32-bll 

• SerlaPParallel/Gamc Ports 

• 1.2MB or 1.44.MB Floppy Drive 

• lOI-key Enhanced Keyboard 

• 1:1 Interleave Hard Disk Controller 

$2,695 


Model 316 


• INTEL 32-blt 80386 Processor 
running at I6/8MHZ user selectable, 
zero wait stales 

• IMB RAM Expandable to 16 MB 
32-blt Memory 

• Supports 80,387-16, Weltek. or both 
coprocessors 

• LANDMARK 27.3MHz Rating 

« SLOTS: two 8-blt: five 16-blt; one 
32-blt 

> SertaiyParallel/Game Ports 

• 1.2MB or 1.44MB Floppy Drive 

' lOl-key Enhanced Keyboard 

•1:1 Interleave Hard Disk Controller 

$1,695 
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AO CODE 
043289 


These Perfoniiance 
Pluses are included 
on FIVESTAR 386s! 

• High Speed 0 Wait State static 
cache memory for increased 
processing speed* 

• W’eitek ii67 and 3 167 
coprocessor support for high 
speed math calculations 

• Hard Disk Controller using 1 : 1 

interleave (Lp to 300% faster 
transfer time) 

On-Slu* Service 
Available! 

• FIVESTAR Computers include 
One Year of Toll-Free Technical 
Support, plus an optional One 
Year On-Site Service Contract. 
Call for details. 

1(10% Customer Satisfaction 
. . . We Guarantee It! 

• FIVESTAR Computers come 
with a 30 Day Money Back 
Guarantee and One Year 
limited Warranty on parts and 
labor. Call for details. 

• Wr Mnix VISA. AMKV money orrlm. rmiflrd 

rlwTkB.Knonair(irriulplreiir allow 10 da)» lor prorr um o 
COUwinO mlnlnNm onfett. rompany and hMUuUanal 
pufTtiaar ordm. and win* trandtn • We anrvi puniiaar 
orders on nn letriM baaki wiib apprmed cmllt and a minimum 
purrtMsr o( S,A00 • 30 Day Money Hart GtiaranUr doe* not 
inriutip mure frricW • AH anhwnrr M nan-rrfundable 


FIVESTAR 

COMPETERS 

A ZODIAC, (XIVIPANY 


To order, call 800-752-5555 

Customer Support: 800-882-495(1 
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PC NETWORK. ^SERVICE 


ACCESS"^ 

MICROSYSTEMS 

• 5- Year Warranty 
• 30-Day Money-Back 
Guarantee 

386 SERIES 

40MB Systems 
with Monitors 

• 1MB RAM • 40MB (26MS1 HO • 1.2MB 
FD • Zero Wait State • 8 Slot Mothertx>arO 

• 12" Mono Monitor • 5HH Bays • 1 02 'AT* 
Keyboard * Dual Controller • 220 Watt 
Power Supply • 5 Year Warranty 


386/1 6MHz $2299. 

386/20MHZ , $2599. 

386/25 RAM Cache .... $3499. 


286 SERIES 

40MB Systems 
With Monitors 

• 51 ZK RAM • 40MB (28MS) HD • 1 .2MB 
FD • Zero Wait State • 8 Slot Motherboard 

• 1 2* Mono Monitor • 5 HH Bays • 1 02 *AT* 
Style Keyboard • Dual Controller • 200 
Watt Power Supply * Six 16-Bit & Two 6- 
Bit Expansion Slots • 5 Year Warranty 


286/12 $1499. 

286/20 (1MB) $1999. 



COMPUTER SYSTEMS 


ACCESS lOMHz'XT System $679. 

ACCESS 286 12 MOL. 21 2 699. 

ACCESS 286/20 MOL. 220 1395. 

ACCESS 386/20 MOL 320 1995. 

ACCESS 368/25 Cache 2895. 

AST 286 MOL. 80 1395. 

AST 286 MOL 140X 2350. 

AST 366 MOL 300 Cache 2990. 

AST 386 MOL 340 Cache 3650. 

AST 386 MOL. 390 Cache 4799. 

AST 386/25 MOL 5 Cache 4450. 

AST 366/25 MOL 95 Cache 6050. 

COMPAQ 286 MOL 1 640K 1750. 

COMPAQ 286 MOL.1 40MB 2195. 

COMPAQ 266 MOL 1 80MB 2450. 

COMPAQ 386S MOL. 1 2695. 

COMPAQ 386S w 40MB 3195. 

COMPAQ 386 25 1 1 0 300MB .... CALL. 

COMPAQ Laptop SLT 266/20 3995. 

COMPAQ Laptop SLT 286 40 4395. 

IBM MOL 30-21 20MB 1695. 

IBM MOL PS30286 20MB 1979. 

IBM MOL 50Z30MB 2795. 

IBM MOL 60-71 70MB 4095. 

IBM MOL 70-121 120MB 5895. 

IBM MOL 80-71 70MB 5295. 

IBM MOL 80-111 110MB 6595. 

EVEREX 286 10 w 512K 995. 

EVEREX 386 20 Cache 1MB .3395. 
VENDEX Headstart II lOMHz XT 995. 


PRINTERS 

EPSON* 

LX-610 180/32CP8 $189. 

FX-850 264/S4cp8 349. 

FX-1050 200/54CP8 449. 

LO-510 180/60CP8 339. 

LQ-850 264/88CP8 529. 

LO-950 264/68CP8 CALL. 

LQ-10S0 264/88cp8 CALL. 

LQ-2550 400/1 33cp8 919. 

(*8ele Price w/Purehaee of Ceble) 

NEWI 

PANASONIC KXP-1191 
9 Pin Dot Matrix 
Printer 

$229 


MONITORS 


MAGNAVOX 14" 
Analog VGA 
Monitor 

$349. 

W/VGA Plus Card ...... 




.$ 549 . 


MAGNAVOX 

Amber TTL Mono $75. 

14* VGA Mono/Flat (640x350) 149. 

14' RGB TTL (640x220) 249. 

14“ EGA/CGA (720x350) 349. 

14“ VGA Deluxe (800x600) 419. 

MITSUBISHI 

1410 13“ EGA (640x350) $361. 

Diamond Scan (800x600) 496. 


lOMHz/XT SERIES 

*679 

Complete Mono System 

• Intel 8068-iSwiichabie from 4 77 
to 10MHz • 512K RAM Expandable 
to 640K • 360K Floppy Drive • Ouai 
Floppy Controller • 1 50 Watt Power 
Supply ■ Monochrome Monitor • 1 
Serial t Parallel i Game Port & 
Clock • I0i ‘AT Style Keytx>aro 

• FREE 1 Year Warranty 


Complete Systems 
With Color Monitors 


CGA CokK System 

$869 

EGA Color System 

$1079 

CGA w 20MB 

S1 149 

EGA w 20MB 

$1369 


VENOEXHeadstan III 286 Sys .. CALL 
LAPTOPS 
TOSHIBA 


T-1200H HB 
T-1600NEW' 
T.31OOE NEW' 
T-3200 
T-51OC 
T-5200 NEW' 


2214/2399. 

3299. 

2799. 

3549. 

4749. 

CALL. 



TOSHIBA 
T-1000 Laptop 


$619 


Superspon MOL. 2 $1599. 

Superspon MOL. 20 2325. 

Superspon 286 MOL. 20 3199. 

Turbospon386 5275. 


1124 192/63cps 

1524 240/B0CP8 

1592 200/3ecp8 

1595 290/51Cp8 

KXP4450 Laser Pariner 


399. 

439. 

1399. 


OKIDATA 


ML 320 $345. 

ML 321 479. 

ML 390/391 479./655. 

ML 393/393 COLOR 999./1079. 

NEC 

P2200 170/55CP6 $349. 

P5200/5300wlde 530./699. 

P9XL400/330cp8 1092. 

LC690 Silentwriter 3199. 

HEWLETT PACKARD 

DeskJet $709. 

Laser Jet II 1739. 

Laser Jet no 2999. 

DtCONIX 

150p 150/50 $313. 

300 WP 310/73 489. 


NEC 

Multisync 2A (800x600) $619. 

Multisync 30 (1024x768) 669. 

Multisync Plus CALL. 

ZENITH 

1390 13’ RGB (640x460) $439. 

1490 14“ FTM Monitor 648. 

SEIKO 

CM-1430 $588. 

VIDEO BOARDS 

THE™Mono/Color $59. 

THE™EGA/480 159. 

THE™VGA/256 229. 

PARADISE Autoswitch 480 169. 

PARADISE VQAf 8 BH 269. 

PARADISE VGA-k 16 Bit 309. 

PARADISE Professional 409. 

VIDEO 7 VEGA VGA 279. 

VIDEO 7 VEGA DELUXE 214. 

ORCHID Pro Designer WGA 299. 

ORCHID Designer VGA 800 239. 

ATI EGA Wonder eOO 230. 




MMC 
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“DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REMIRSa PRICES SUBJECT TO CHANGE. 
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PLOTTERS SCANNERS 

CALCOMP 1023 $3S89. 

CHINON D8-3000 Scanner 860. 
COMPLETE PC Handscanner . 160. 
HOUSTON OMP 41. 42, 52. 61 CALL. 
HOUSTON DMP 62MP. 62MP .CALL. 

H.P. Scanjet w/interlace 1456. 

LOGITECH Scanman CALL. 

MICROTEK MSP 3000 2660. 

MICROTEK MSP 300CPIatbed.1350. 
PANASONIC RS 505 Platbed .006. 
PANASONIC RS 506 Platbed 1260. 
ROLAND DXY 685 DXY960. CALL. 

SUMMASKETCH 12x12 370. 

8UMMA8KETCH 12x16 640. 

MICE 

HI Res (Bus) $60. 

Clear Mouse (Serial) 95. 

C-9 (Serial or Bus) 70. 

Mouse w/Paint (Bus or Serial) 95. 

MICROSOFT 

MOUSE w/Windows APaint 6144. 

MOUSEw/Paint & Menus 107. 

MOUSE w/Easycad 124. 

MODEMS 

THE™ 2400 Internal $09. 

the™ 2400 External 126. 

HAYES 1200 External 205. 

HAYES 200B Internal w/Software 205. 

HAYES 2400 External 430. 

HAYES 2400B Internal w/Software439. 
US ROBOTICS HST 9600 625. 

CP-PROCESSORS/CHIPS 

INTEL 8087-1 $215. 

INTEL e087-2-3 CALL. 

INTEL 80287-8 239. 

INTEL 60287-10 279. 

INTEL 60367-16. 20, 25 CALL. 

THE™ Memory Upgrades CALL. 


DISK DRIVES BACKUP 

IOMEGA 20-^20 5.25" 61775. 

IRWIN 2040 40MB INT-/AT. 469. 
MINiSCRIBE 3650 40MB/Kit. 377. 
MINISCRIBE 3675 60MB HO/KIt. .430. 
MINISCRIBE 3085 70MB/ieMS 642. 
MITSUBISHI 360K 5 25" HH 76. 
MITSUBISHI 720K 3.5" HH 86. 
MITSUBISHI 1.2MB 5.25" HH 03. 
MITSUBISHI 1.44MB 3.5" HH 103. 
MOUNTAIN 40M8 Ext./Power XT 569. 
MOUNTAIN 40MB Ext/PS/2 Mdl30569. 
PLUS DEVELOP. Passport 20 499. 

PLUS DEVELOP. Passport 40 606. 

PRIAM ID130 130MB HO 1479. 

PRIAM 10230 230M6 HO 1770. 

PRIAM 10330 330MB HO 1975. 

SEAGATE ST-225 20MB/Kjt 270. 

SEAGATE ST-251 40MB/Kit 469. 

SEAGATE ST-25M 40MB/2eMS 435. 
SEAGATE ST-4096 60M8/28MS 625. 
SYSQEN Bridge File S'/r" Ext. Drv.23S. 


HARD CARDS 

PLUS DEVELOP. Hard Card 20 6545. 
PLUS DEVELOP. Hard Card 40 679. 

WESTERN DIGITAL Pile Card (30) 419. 


NOVELL NETWORKING * 

Complete Network System 

286/20MHZ (2MB) Pile Server. 10MHz 
51 2K Workstations. Arcnet PC Terminals. 
Loaded Netware Ready to Turn Oni 

4 UMr (40MB) 6599$. 

6 User (80MB) 8905. 

8 USER (80MB) 10,500. 

ACCESS 10MHz 512K Workstns. .. 605. 

ADV. NETWARE 286 V. 2.15 .... 61895. 

ELS 4 -User Software Level 1 499. 

ELS 8 -User Software Level II 939. 

SPT NETWARE 266 V.2.1S 2395. 

INTERFACE CARDS 

ARCNET (8 Bit) PC/XT $150. 

ARCNET (16 Bit) 286/386 290. 

ETHERNET 259. 

Q/ETHERNET AT 429. 

MICROCHANNEL Cards PS/2 399. 

TIARA Lan boards CALL. 

* Novell Trained & Authorized 
Sales A Support 

TERMINALS 

WYSE 50 Amber or Green 6385. 

WYSE 60 Amber. Green or B&W . 309. 

WYSE 60 Keyboard 105. 

WYSE 85 Amber or Green 389. 

MULTIFUNCTION CARDS 

AST 6Pack w/3e4K 6239. 

AST Rampage AT w/512K 399. 

AST Advantage Premium W/512K426. 
INTEL Above Board 286 W/512K 410. 
INTEL InBoard 386 PC w/IMB 590. 
ORCHID Tiny Turbo 286 220. 

ORCHID Twin Turbo Xtra 280. 

THE™ Multi I/O XT or AT , 65. 


SOFTWARE 

SPECIAL! $75. 

SOFTWARE PUBLISHING 

FIRST PUBLISHER 2.0 

ADOBE Illustrator w/Windows .. $428. 

ALDUS Pagemaker 3.0 470. 

ASHTON TATE DBase IV 453. 

ASHTON TATE Multimate Adv. II 289. 
BORLAND Turbo C w/Debugger .. 99. 

BORLAND Turbo Pascal 09. 

BORLAND Ouattro 159. 

BRODERBUND Where USA 26. 

BR0DER6UND Where World 25. 

BRODERBUND Printshop 37. 

BRODERBUND Bank St. Wnter.f 47. 
CENTRAL POINT PC Tools Oeix. 42. 

DAC Easy Accounting 3.0 59. 

FIFTH GENERATION Pastback 4^ 90. 

FUNK SOFTWARE Allways 85. 

PUNK SOFTWARE Sideways 42. 

INTUIT Quicken 30. 

LOTUS Lotus 1-2-3 299. 

LOTUS Symphony 445. 

MECA Managing Your Money.... 119. 
MERIDIAN Carbon Copy Plus .... 114. 

MICROSOFT Plight Simulator 35. 

MICROSOFT Word 5.0 CALL. 

MICROSOFT Excel 2.0 315. 

MICROSOFT Works 99. 

MICROSOFT Windows 266 66. 

PEACHTREE Business Acct. II .. 162. 

PETER NORTON Utilities Adv 77. 

PFS First Choice 96. 

PFS Prolessional Wnte 119. 

PFS Harvard Graphics 259. 

WORDPERFECT Wordperft.S.O 225. 
WORDPERFECT Network 5.0 .... 330. 
XEROX Ventura Publisher 405. 

FAX 

BROTHER FX-150 6049 

PANAFAX UF-140 040 

PANAFAX UF-1S0 1030 

PANAFAX UF-620 2650 

SHARP FO220 005. 

SHARP FO330 1299. 

MURATA M1200 730. 


JOIN PC NETWORK FOR SERVICE, SELECTION A PRICE. 

i-jT^ New “Net” Pricing. . .All Membere 

Uq Pay Pricee Shown + Shipping. 

rj^ All Products on Display at 

Ii3 Our Warehouse Showroom. 

rr^ No Credit Card Surcharge on 
\J^T Master Card or Visa. 

17^ Free Ibchnical Support Before 
an and After the Sale. 

Fast 24-Hour Shipping on all 
lij In-Stock Items. 

rr^ Qualified Sales Representatives 
lij Standing by to Serve \bu. 


^ CORPORATE OFFICE: 

1 - 800 - 621 -Si 

M l#^B (717) 327-9575 

PG If E • FAX (717) 327-1217 


P.O. BOX 386. MONTOURSVILLE. PA 17754 HOURS: MONDAY-FRIOAY 8:00 AM-9:00 PM SATURDAY 9:00 AM-5:00 PM 0 
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User-to-User 


The GOTO labels used within RUN.BAT, 
which reflect the names of my applications, 
are the names of my former batch files 
(123.BAT, CAD.BAT, and so on). I could 
then eliminate all my individual batch files 
plus the subdirectory In which they resided, 
saving thousands of bytes. 

The only difference In the way 1 used to 
njn my applications and the way I mn them 
now is that I have to prefix the old batch file- 
names with the word RUN — for example, 
RUN 123 Instead of just 123. If no parame- 
ters are passed to RUN.BAT, it displays a 
screen showing the programs available to 
be executed. 

Rey Q. Carx>llna 

Poughkeepsie, New York 


I T L This is a dandy idea if you're short 
on disk space, and especially if 
HEl your disk has large clusters (cluster 
size normally ranges from IK to 4K). Of 
course, it will make batch-loading your 
programs somewhat slower because DOS 
has to search the batch file for the appropri- 


ate label. Putting your most-used pro- 
grams at the top of the list will certainly 
speed their loading, but there’ll be a corre- 
spondingly longer wait after you finish us- 
ing your application when DOS is looking 
for the label End. 

To avoid that annoying delay after run- 
ning your programs, you can replace all of 
the GOTO End lines with a simple call to 
QUIT. Next you need to create a batch file 
called QUIT.BAT that has 0 bytes. A file 
with even 1 byte takes a full cluster of disk 
space , but one with 0 bytes uses up nothing 
more than its directo^ entry. To create 
QUIT.BAT, you must issue the following 
command: 

I aiH > flOlT.lAI I 

Do this in your batch directory because 
1X)S won't copy zero-length files. Now 
when you finish with an application, your 
batch file can quit immediately rather than 
seeking the label End. 

To create your personal RUN.BAT, 
just copy all of your individual application 
batch files into one big file. At die begin- 
ning of each, put in a label with its name, 
for example :^W. At the end of the file cre- 


ate the syntax label followed by ECHO 
statements to list the possible applications. 
At the start, insert the two lines IF 
x2l==x GOTO syntax and GOTO JIl. 
You're alrrxrst done. 

There ate two things you may need to 
change in your version of RUN.BAT. 
First, if any of your batch files used re- 
placeable parameters, you will need to in- 
crease each of the numbers by one since 
the %1 parameter now determines which 
subbatch is going to be used. Second, you 
need to look for any conflict in label 
names. If you have several labels called 
End, for example, just tack a different 
number onto each to make it unique, as in 
End2. Now you’re ready to RUN. 

SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you sendyour letter on- 
disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine, One Park Avenue, New 
York, NY 10016, or upload them to PC 
MagNet (see the “By Modem’’ sidebar in 
the Utilities column). ■ 





• /s 




Avoid Doiihit' dVttiihlt’ With llntltdolt 


So you mode o dotobosa mkloke. A big one. You 
ocddentolly deleled your best cuslomet. Now you wont 
him bock. 

lust UNDEIITE It. Get bock to the stort. And If 
you're not sure how, just pull down o contexI'Sonsitive 
help screen for the onswer. 


PC-file:dB'’ is ohrays this eosy 
to use. 'Its site, cost, end 
pockoging belie its octuol power,' soys K Mogoiine' We 
hove other odvontoges too (see chort), not the leost of which 
is our price. For o troublefree dotobose, visit your deoler 
todoy or coll 1 -8000BUTTON (in WA state, 206-454-0479). 

* 'S90 PC-Rli: dB Riodi, Writes, dBase Fites,' fC Maporine, April 25, 
IBBt. p{. SB. 

atA a a rwfftlerwd mdewrt if SysaeOt (up Mmli*if|tfttrWtetdot*«ihilAtlit«* tM.lM. 
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P( File dfi IS a liedemodi ol BultonWaie. Im 
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Get the Most Out of Us! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 

Download any of PC Magazine's utilities • Trade tips with Charles Petzold or Ray Duncan 

Download files from the Forum data libraries • Search for back articies on-line 

Talk to editors and columnists If you already have a CompuServe account, simply 

Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 


ONE CALL GETS YOL' STARTEDI 

Sign up on-line at no additional charge. 

1 . To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of (he num- 
bers listed: 

Anaheim, CA (714) 520-9724 

AUanu, GA (404)266-7014 

BalUmore, MD (501) 832-0100 

Boston, MA (617)542-1796 

Chicago. IL (312)693-0330 

Qevdand.OH (216) 781-5720 

DaUas, TX (214) 953-1971 

Detroit, Ml (313)255-9207 

Houston, TX (713)462-0202 

Los Angeles. CA (213) 739-8906 

Miami. FL (305)266-0231 


MinneapoUs. MN (612) 342-2207 

New York. NY (212)422-8820 

Newark, N) (201) 643^)404 

Philadelphia. PA (215)977-9758 

Pittsburgh. PA (412)391-7732 

San Diego, a (619)283-6091 

San Frandsco, CK . .. (415) 2964)375 

Seattle. WA (206)241-9111 

St. Louis. MO (314)241-3102 

Washington. DC (202)388-4280 

(Note; After yoa have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detect^ message, enter Ctr1-C. 

3- At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
K'MAGNET. 

6. At the Enter agreement number prompt, 
enter Z10D8914 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your persona] User ID number and 
Passvrard will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connect charges for PC Mag- 
Net during the subscription process. 
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OnceAffilin, 
Softv^e Spectrum 
Has Just The Thing 
You’re Looking For. 



Now get Lotus Magellan for just $135. 

Have you ever wished for something that 
makes it e^ to find information on your 
hard disk? WfeU your search is over. It’s called 
Lotus’ Magellan’. And it’s available right now 
from Softvwe Spectrum. 

Magellan s^ throi^ your hard disk in 
seconds to find all the files containing a piece 
of data you specify. Then, as fast as you can 
saoll down tne list, Magellan lets you view 
the contents of each file on your saeen. 
Magellan can even launch you directly into 
that application once you’ve found your place. 

Fmding Magellan at our place should 
come as no surprise. After all, Software 


Spectrum carries over a thousand software 
titles, including the entire Lotus fleet. Wfe’re 
also authorized to cany major software 
upgrades like Lotus 1-2-3’ Release 3. Plus, 
we stock hundreds of hardware items and 
accessories. 

Even if Software Spectrum doesn’t have 
quite what you’re looking for, we can often 
help you find it And purchase it for you at a 
reasonable price. 

So stop searching the world over every 
time your company needs something for its 
PCs. And discover Software Spectrum, in- 
stead. lb order or open a corporate account 
call 1-800-624-0503. 


iscrrosARE 

ISPECTRUM 


10420 Miller Road • Dallas, Ibcas • 75238 • 800-624-0503 

Locus. 1*2*3 and Locus Magellan are registered oadanaiks of Lotus Devdopment Corpotacion. 
O 1989 Software Spearum 
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edited by 
Craig L Stark 


Power User 


HIGH ASCII IN WORD 

In the September 13, 1988, Power User 
column, M. David Stone noted that H Su- 
perKey is loaded, Microsoft Word can no 
longer generate special characters with 
the Alt key and numeric keypad. He then 
showed how to set up Word macros to tem- 
porarily suspend SuperKey In order to gen- 
erate the high ASCII characters. 

In fact, there is a much easier way. Su- 
perKey interprets key combinations such 
as Alt-Home and Alt-PgDn as macros. 
However, holding down the Shift key simul- 
taneously with Alt and then the numeric 
keypad combination overrides this as- 
sumption and gives the same result as if the 
resident SuperKey were suspended. 

Sammy Chan 

West Brockport, New York 

I ) T y Bravo! A few minutes at my sys- 
jin tern confirmed that holding down 
the Shift key together with the Alt 
key lets you enter high-order ASCII char- 
acters from the numeric keypad not only 
with SuperKey, but with ProKey, Smart- 
Key, Flash-Up, Keyworks, and even New- 
Key, in all of the versions of each program 
that I have. 

A much longer, and mostly fruitless, 
search through the manuals for these pro- 
grams shows that this feature is poorly 
documented — or not documented at 
all — in every case. The ProKey manual 
mentions it in a section called ‘ ‘Using Pro- 
Key with Other Programs,” but only in re- 
lation to Volkswriter. 

There is some logic in holding down the 
Shift key to shift to the numbers on the nu- 
meric keypad. But perversly enough, turn- 
ing on NumLock does no good. You 
should also note, though, that this feature 
applies only to using the Alt key and nu- 
meric keypad. It is not a general-purpose 
skip command that will let you ignore a 
macro and regain the original function of a 
key. Most, if not all, keyboard macro pro- 
grams do include a skip command, but it 
usually requires several keystrokes.— A/. 
David Stone 


■ HIGH ASCII IN WORD: 
Here’s an easy way to 
access the high-order 
characters when you've 
got a keyboard macro 
program loaded. 

■ FILE INSECURITY: Your 
secret WordPerfect 
documents may be fully 
accessible to anyone who 
can unerase a file. 

■ TEMPORARY TABS: How 
to return to original tab or 
other formatting settings 
in WordPerfect. 

■ LEANER DISK RLESIN 
WORDPERFECT: Get 
back some disk space by 
saving WordPerfect 5.0 
files without their prefix. 


RLE INSECURITY 

Readers of this column are no doubt aware 
that the DOS DEL command does not 
erase a file's data. For complete security 
you need a program — such as Peter Nor- 
ton's WIPEFILE — that actually ovenwrites 
the data. But WordPerfect users probably 
have far greater problems than they imag- 
ine. Because WordPerfect creates copies 
of your document and then deletes the file- 
names, you may not even be able to use 
WIPEFILE effectively. 

Consider, for example, the “timed back- 
up" feature, which will create a file 
{WP}BACK.1 (or {WP}BACK.2 for docu- 
ment 2). This file is "deleted" when you exit 
WordPerfect, but its data is still there on 
your disk. You'll find it in the directory with 
WP.EXE, from which it can be recovered 
with any unerase program. 

Further, when you save a document a 
secoTKl time, the first copy is simply re- 


named (it changes its extension to BKI) and 
a new copy is written to disk. A third save re- 
names the second and deletes the file- 
name of the first. But you now have three 
copies of the file on your disk. 

WordPerfect partisans will be quick to 
suggest that you can turn off the option. Un- 
fortunately, however, you really can't. If it is 
turned off, WordPerfect does exactly the 
same thing, though it erases the original 
filename. Even with all of WordPerfect's 
backup features turned off, after three 
saves you still have three copies of the file 
on-disk. Besides the file itself, one copy Is a 
complete recent backup arxf can be un- 
erased. Amther may not be a complete 
backup, and has no directory entry, but it 
can be found and read with any low-level 
disk editor. 

If you are using WordPerfects "locked 
file" option, be sure to use It the first time 
you save the file. Otherwise, one or more 
plain-text backup copies will exist. Note, 
too, that the "timed backup" file is rxif erm- 
phered and is present on-disk, recoverable, 
and easily read by anyone. 

Sirx» these files — or rather, their file- 
names — are "deleted," utilities such as 
WIPEFILE can't locate them and over-write 
them. You will need a command (for exam- 
ple, Norton's WIPEDISK) which will write 
over all "erased data space." Even in this 
instance there might be some corx»m that 
portions of your data could be found in the 
unused space of another file's block. 

Joseph H. Noggle 

Wilmington, Delaware 


Multiple copies of data from your 
[ documents remain on-disk until 
I those disk areas get reused for an- 
other file. Unfortunately, you have no way 
of knowing when that will occur. If your 
files need to be totally safe from prying 
eyes, perhaps you should simply work 
from floppy disks and lock up the disks 
when they're not being used. 

As Mr. Noggle says, the DOS DEL and 
ERASE commands do not erase a file’s 
data from your disk. They merely erase the 
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PROnCT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
0 hondsome addition to your oitice or 
horn— and protect and organize your 
copies for easy reference! 

PC Magazine Binders and Cases are 
made of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR MST SERVICE CALL 
10U-FREE 1-800-972-5858 


MAGAZINE 8INDERS 


Hold your 
issues on 
individual 
si>ap>on 
rods. $9.95 
each; 3 for 
$27.95; 6 for $52.95. 
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152.95. 


OPEN 

BACK 

CASES 


Store your copies for 
individkiol reference. $795 
eoch; 3 for $21.95; 6 for $39.95, 
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Power User 


file's directory entry and mark all of its 
disk space as ‘ ‘ available . ’ ' Erasing a file is 
like throwing a document into a wastebas- 
ket — if someone is willing to get a little 
dirty, he can retrieve the file. 

TTie January 3, 1988, release of Word- 
Perfea 5.0 adds a feature that will elimi- 
nate the problem described here. It in- 
cludes an option to save a modified file 
directly on top of the original file. This fea- 
ture was actually implemented primarily to 
help people save large files on floppy disks 
without getting a Disk Full error. But it 
serves as well to avoid having copies of 
your secret data proliferate on-disk. Be 
aware, however, that theie’s some danger 
in using this option, since if the power fails 
during a save, you’ll lose the file com- 
pletely.— Alei/y. Rubenking 

TEMPORARY TABS 

When you change tabs you often know that 
you’ll want to return to the original tab set- 
tings later in the document. The WordPer- 
tect 4.2 macro shown In Figure 1 makes 
this oonveision easy. To use the macro, 
press Alt-T rather than access the tab 
menu by hitting <Shift-F8><1 >. 


The macro leaves a copy of your original 
tab settings in the document, together with 
a marker (TAB) showing you where they 
are to be restored. (Obviously, you'll delete 
this marker when you're through with It.) 
You then employ the usual Set Tabs menu 
to assign your temporary new tab settings. 
The original settings will be restored at the 
marker position in the document. 

C. Michael Bell 
Walla Walla, Washington 


I t ! y The macro in Figure 1 was written 
for WordPerfect, Version 4.2, but 
umu adapting its use to Version 5.0 re- 
quires only minor changes. In WordPer- 
fect, Version 5.0, you enter the tabs menu 
by pressing I and T rather than 1 alone. 
Further, you must press F7 twice to leave 
that menu. With these changes the macro 
works fine with Version 5.0. 

Note that you can use the same tech- 
nique for other formatting commands that 
you want to change temporarily. Simply 
confirm first that accepting the current val- 
ues with F7 or Enter inserts a copy of those 
values in the document. 

It’s hardly worth having a macro to get 
out of your temporary tab settings. Most 
likely it's simply a matter of moving down 
a line, deleting the marker, and just con- 
tinuing. But if your marker is displaced in 



Figure t ; This WordPerfect macro puts a copy pi your original tab settings and an Identifying marker 
Into your document so you can return from temporarily changed settings. 



Figure 2: After using the tab restoring macro shown in Figure 1 , you can use this macro to remove the 
marker and leave the cursor at that position In your document. 
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Free up your credit for other purchases 
while putting Northgate computing power at your fingertips. 


Norths^' 

Introdu^S-- ..a,gN" 

TheNorth^^^^rd 

Revolving Creai 
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puting power at your fingertips. i 
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NOT A LEASE. 
YOU OWN IT! 


Works just like your VISA, 
MasterCard. American Express 
or other card. 

)ust fill out the "Big N" credit 
information. Send it in at once 
FYompt approval...your credit 
limit is based on your credit 
worthiness. 

Then call Northgate. One of 
our expert system consultants will 
help design the system that best 
meets your needs Then just 
say. ..CHARGE ITl 

Northgate offers flexible long- 
term lease plans too. Suited to fit 
your needs With up to five years 
terms if cash conservation is 
your concern, ask about leasing 
your system with Northgate. 


Phone Northgate NowI„ 

[ 800 - 548-1993 


HOURS Monday- Friday 7a m - 8pm Central 
NEW EXTENDED SAT HOURS 8 a m • 4 p m Central 
Canadian Toll Free Order Hotline 800-TT8-838t 
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^ must disclose your marital status. 

□ marned 

□ unmarried 

□ legally separated 


APPLICATION AND AGREEMENT 


A married person may apply for Individual credK. I am applying for (please check appropriate box): 

□ JOINT CREDIT with another person. Complete entire application. 

□ MDIVIMAL CNEOrr but rely on income or assets of another person as a basis for repaying the credit 
requested. Complete entire application. 

□ MOVDIMl CREDIT. Complete sections "a" and "b" only. 

Please complete all appropriate sections, providitw at least two year's residence and employment history. This wiii enable your application to be 
processed as quickly as possible. If you are sett-employed, please be sure to complete section "D" on back. 
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Let Northgate start building your computers.. TODAY. 


NORTHGATE COMPUTER SYSTEMS 

13895 Industrial Park Boulevard, Suite 110, Plymouth, Minnesota 55441 


*Based on purchase price of $1299.00 on the “Big N 
revoMng charge. Prices subject to change without rKMloe \ 
Offer not valid for APO or FPO customefs 



RETAILERS: 


DEAL YOURSELF IN 



GET A FULL HOUSE OF 
CUSTOMERS-STOCK 
THEZIF^DAVIS 
COMPUTER LINE 

You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 

Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 

Plus— we make it easy for you to 
get the maximum profit from our 
fine. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much more! 

So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 

1 - 800 - 435-5003 

Or write: Frank Manziano, 

Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 
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the text you might want to use the addition- 
al macro that is shown in Figure 2. It re- 
moves the marker and it leaves your cursor 
in the spot where the marker v/as.—NeilJ. 
Rubenking 

LEANER DISK FILES 
IN WORDPERFECT 

Along with each document, WordPerfect, 
Version 5.0, stores a "prefix" that contains 
font and printer information. This informa- 
tion is needed to make documents inter- 
changeable among different systems run- 
ning WordPerfect. 

Users who must store documents on 
floppy disks will soon discover, however, 
that this additional data often requires an 
additional disk cluster. Documents smaller 
than a cluster may require two clusters. The 
added space requirement of the prefix 
could halve the number of files a floppy disk 
can hold. Since many WordPerfect 5.0 us- 
ers seldom exchange documents between 
systems, this loss of storage capacity 
doesn’t benefit them. 

I have found that you can eliminate the 
problem by blocking an entire document 
and storing the block rather than the docu- 
ment. The following macro performs that 
function: 

IDiBPUur om ' " ‘ 

< Home >{ Home ){ Bame >{ Up > 

|Bloidc><HaM>{Baaa){9ail!l) 

<DISPLAy OH) {Save) 

The fix creates some new problems of 
its own, however. For one thing, when 
WordPerfect stores a block, it asks you if 
you want to replace an existing document, 
but it does not store the older version as a 
BK! file. Again, if you retrieve a document 
stored this way into a blank screen, Word- 
Perfect w\\ not use your initial codes. If you 
have used initial codes to make justification 
OFF the default, for example, WordPerfect 
will not pick up that code and will justify 
printouts. 

The solution to this latter justification 
problem is for you to key in a space before 
retrieving the document. In that way, Word- 
Perfect retrieves the document into a blank 
document rather than retrieving it into an 
empty screen. 

Bob Clark, Jr. 

Los Angeles, California 


I jty In addition to the printer and font 
: definitions, WordPerfect stores 
uraki style information, graphic images, 
the document summary, and proportional- 
spacing tables in the prefix. When you 
save a document as a block, you lose all of 
those except the graphic images. 

When you make a change that affects 
the prefix, WordPerfect creates a new 
“data packet” and marks the old packet 
for deletion. In versions before the No- 
vember 15, 1988, release of WordPerfect 
5.0, however, this deletion did not always 
take place. The result was that the prefix 
grew bigger and bigger. If you find that 
you are having this same problem, your 
best bet is to upgrade to the latest version. 
If you’ve upgraded and seem to be still 
having the problem, you need to delete 
your WP{WP}.SET file in the WordPer- 
fect directory and go through the setup pro- 
cess once again. 

While you’re waiting for your upgrade, 
however, here’s a technique to create a 
new prefix with no wasted space. You 
would begin by using the same technique 
described above: 

■ clear your document 

■ type one space 

■ retrieve the file 

■ delete the space. 

At this point, the document on-screen has 
no name. It looks just like the document 
you retrieved, but it’s really a fresh, blank 
document that’s had your file retrieved 
into it. I always save this file immediately, 
therefore, so as to get it on-disk with its fat- 
free prefix. 

Retrieving a document this way wipes 
out the previous prefix and gives it a new 
one with your initial codes and default 
printer selections. This can be quite handy 
when you take a document from a cowoiic- 
er to manipulate on your own system. 
You’ll avoid seeing “XYZ123.PRS not 
found” every time you load the file. — Neil 
J. Rubenking 

SHARE YOUR POWER 

Tell fellow users your latest technical tips 
for hardware and software applications 
(other than spreadsheets, networks, lan- 
guages, or DOS) through Power User. 
We’ll pay $50 or more for any tips we 
print, plus an extra $25 if you submit your 
letter on-disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “By Modem” side- 
bar in the Utilities column). ■ 
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Tbday^ DisplayWrite. 

W)rd processing that works for you 
on many different levels. 




Onpi«yWnii 4 yirtion 2. 
CompoMr Md OS/2 
•ra lr«(M«nvl(s and IBM 
and Dtspiayy^itt art 
Ity tl trtd Iradtmarfct ol 
knamMKXMl Buamttt 
Macnmts CorporMm 
CfiMCorp 


The word processing 
standard, (‘ompany-wide. 

And worldwide. IBM DisplayWrite® 
wonl pnx essiiig t an handle any job, at any level, from 
otu‘ enil of your company to the other. 

Vt hich is why 1 lisplayWrite is a standard from one 
end of th(' fortune 1000 to the other. For everything 
from basic text editing to text-and-graphics design. 


hor DOS, DisplayWrite writes a 

whole new chapter. For DOS users, 

DisplayAtriU' 4 Version 2” now has convenient pulldown 
menus, and easily handles multicolumn text. 

It works with more than 60 printers, IBM and 
non- IBM alike. There’s even a free user sup- 
[Mtrt hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
DispIiiyWrite exclusive. There are optional dic- 
tionaries for I^l/medical terms and 17 foreign 
languagt». DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
cluding the new IBM OfficeVision/2 LAN series. 


DisplayWrite and the power 

ol OS/2. For OS/2’" users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
simultaneously. Choose easy menus or speedy 
fiist-path commands. Consult online help 
scn^ens tmytime. And the c^tional Composer"* 
Extension adds sophisticatexl graphics and 
page layout features. 


To get on the DisplayWrite stan- 
dard (or discover how most current 
DisplayWrite users can upgrade for 
under $100), call your IBM Author- 
ized Dealer, IBM marketing repre- 
sentative or 1 800 IBM-2468, 
ext. 126. 

Let today’s DisplayWrite take your 
written communications to the high- 
est level yet. 


Copyrighted material 





Microsoft* ta a US. regist«red tridemark of MicriMofl Corp^ C1S89 Hewlett-Packard Company PE12916 


HOVTOMAUP 


B 0 w$ 0 mak* pmmt$. 

HOWTOMAUPO 

How to Make Fob 

^jour to c^eJu 

HOW TO MAKE h 
How to make points 
How to make points. 

How to make pol 

How to Make Mnts. 
nOWTOMAKE 
HOW TO MAKEPOm 
How to Make Points 

HOW TO MAKE POIN 


How to Make 

HOW TO MAKE 


How to make points. 


<cHouj to <c/l/{a^E 


OLni 


■ a m # • X HOW TO MAKE PO 

H^^tomakepoirfe 

mifjoumpm. 

How to Make Fblnti 

How to make p How to make poin 

How to tmdce 


HCW^O^ 
Haw to mi. 


HOW TO MAKE POINTS. 
How to make point 

HOW TO MAKE POINTS 

Howto make point 

HOW TO MAKE POIN 
How to make points. 

HOW TO MAKE POINTS 

How to moke p< 


HOW TO MAKE POINT 
HOWTOMAUKXNTC. 
■OWTOMADFOINI 
Beetemaktpmmit. 
HowtaMakapciat 
Howto meltt pol 
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HOW TO MAKE POIN 

How to make point 

HOW TO MAKE POI 


Howto 

, Howtom^po 

Howto moke p HOW tO IvISh 

HcwloMc 

HOWR 


How to Make Poin^ 

How to make p 

How to make poir 

How to make points 

HOWTO MAKE POINTS 

HOW TO MAK 

How to make points. 

How to make points. 

How to make point 

impress them like never before with your HP LaserJet printer. 
HOW TO nfjre pr Because HP and Compugraphic have developed a new selection of disk-based 

Howto moke point*. Scalable typefaces. And with our TVpe Director software, each face can be 

HOW TO MAKE P* scaled from 4 to 200 points in 1/2 pt increments. Of course, our new faces work 
with your favorite software. Including WordPerfect, Microsoft® Word and Windows, 


Howto 


How to make points 

Ventura Publisher and Aldus PageMaker. Best of all, we’re adding more faces all the 
time. So now your documents are limited by only one thing. Imagination. Call 


HOWTOUAKEPOINra. 

1-800-762-0900, Ext. 711Q for your nearest authorized Hewlett-Packard dealer. 
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T) learn Mcrosoft 

QuickBASIQ 

}C)UOTfyneeda 

manual fltis thick. 



You’re looking at something you won’t see 
anywhere else. 

It’s called QB Advisor. A remarkable new 
hypertext electronic manual that can make you 
instantly more productive, even if you doift know 
the first thing iwut programming QB Advisor 
actually lets you experiment by cutting and past- 
ing us^ sample programs ri^t into your pro- 
gramming window. Only Microsoft has it (My 
Microsoft could. And ife just one of the things yotfll 
learn about new Microsoft® QuidcBASIC versiai 45 
for IBM® PC)s and compatibles. 

Another is the st^by-step tutorial that actu- 
ally takes you throu^ every st^ of programming 
by working you throu^ a complete program. 

And -QB Express— the interactive way to 
learn all about your programming environment in 
a matter of minutes— not hours. 

Microsoft QuickBASIC also comes with 
Easy Menus that let you develop programs with 


Mictosoft (^uidlB^SIC 


a minimum number of menu choices. Context- 
sensitive Help for immediate help with error 
messages and variables by simply punching a kQr, 
ordickingamouse. Andabuilt- 
in debu^er that lets you see 
exactly what your program is 
doingasife(i)ingit 

Best of all, Microsoft Quidc- 
BASIC is packed with enou^ 
power to handle whatever pr^ 
lems drove you to program- 
ming in the first place. Fact is, 
it translates your prog^ into executable code at 
an incredible 150,(XX) lines per minute. 

Microsoft QuickBASK version 45 If prcgr^ 
ming is the only way out this is the easiest way in. 



lUBcntsoft 

Making it all make sense: 


For more infciniiatioo call (800) 541-1261. Customer in Canada, call (416) 673-7638. Outside North America, cal (206) 882-8661. 6 Copyright 1989 Microsoft Corporation. All ri^s reserved. Mkrosoft 
and the Microsoft logo are registered tradefnarks and Making it al nuke sense is a tradenurk of Microsoft Corporation. IBM is a registers trademark of International Business Machines Corporation. 



edited by 
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DEFENSE AGAINST 
COMPUTER VIRUSES 

Recent publicity surrounding attacks by 
computer vinjses indicates just how vulner- 
able most systems can be in certain situa- 
tions. Most methods of detecting and pre- 
venting viral attacks rely on users to 
conscientiously check their software at reg- 
ular intervals, comparing the software's 
cument state with a state recorded at an 
earlier date when a given system was 
known to be free of viruses. 

But programmers can help to ease the 
burden for users. Programs can be written 
in such a way that they are self-checking, 
examining themselves each time they are 
njn, to ensure that no changes have been 
made since they were compiled. Done cor- 
rectly, such a feature can be added without 
imposing undue overhead on execution 
time. 

I've developed a generic self-examina- 
tion method that can be Incorporated into 
ainnost any C program In order to provide 
protection against a virus that seeks to add 
to or alter the program's code. It works by 
dividing an executable file into a number of 
blocks whose size can be specified by the 
user, calculating a CRC value for each 
block, and embedding the CRC values 
back Into the compiled program. Each time 
the executable file is mn, it performs a new 
CRC check and compares the values it 
gets at this time with the values that were 
stored in it Immediately after It was com- 
piled. If the new CRC values don't match 
the originals, then the program Imows it has 
been changed— possibly by a virus. 

The mechanism for doing this works in 
two phases. First, rxxle that performs the 
CRC check Is Included in the program as 
well as an uninitialized buffer of known 
length and structure. Second, immediately 
after the program is compiled, CRC values 
are calculated by a special patch utility arxl 
written back to the buffer area embedded in 
the executable file. If a program is altered, 
the CRC values It calculates for Itself won't 
match those generated by the patch pro- 
gram. 


Languages 


■ DEFENSE AGAINST 
COMPUTER VIRUSES: A 
means of incorporating 
self-checking antivirus 
protection into your 
programs. 

■ SPEED UP PROGRAMS: 
Word alignment can 
speed up memory- 
intensive programs on 
80286 or 80386 
computers. 


I've Included the code for the patch utility 
and a sample C source file that illustrates 
what a program needs to do to protect itself 
from alteration. I think you'll agree that it 
provides an elegant solution to a perplexing 
problem. 

Michael Caprio 

Horxilulu, Hawaii 

This is a clever way to help prt> 
grams protect themselves against 
viral attacks. It's not just elegant, 
it’s simple — and it doesn’t require any 
overt action by the user. 

As a means of error detection. Cyclic 
Reduitdancy Checking (CRC) is statisti- 
cally more reliable than are checksum and 
parity checking methods. Using a 16-bit 
CRC value as these programs do, only an 
insignificant fraction of errors can possibly 
slip through. Thus, it is virtually impossi- 
ble for a virus to alter a program’s code or 
data in such a way that the CRC check 
could be fooled. 

I modified your code somewhat to 
make sure that 1^ itxxlules are written to 
stand alone. Both programs — PATCH.C, 
shown in Figure 1, and NOVIRUS. C, 
shown in Figure 2 — include a pair of func- 
tions called crc_updateO and crc_fmish(). 
In the real world of professional program- 
ming, these routines would probably be 
combined into a single source file, com- 



piled, and then linked into other programs 
to avoid redundancy. Here, I explicitly in- 
cluded them in each source file so that the 
programs will compile and link by them- 
selves. 

Programs that intend to take advantage 
of this method of self-checking need to be 
modeled after NOVIRUS.C. The first call 
this program makes is to the function 
checkO, which computes CRC values and 
compares them with the values calculated 
at an earlier time. If the comparison un- 
covers no discrepancies, checkO returns 0 
to indicate that the file’s integrity has not 
been compromised. A return value of 3 
means the CRC values don’t match. If the 
checkO function cannot find the execut- 
able file on-disk or if the executable file 
has not been initialized with PATCH, it re- 
turns the error codes I and 2, respectively. 
The mainO function contained in NOVIR- 
US.C simply examines the value that is re- 
turned by checkO and then prints a mes- 
sage accordingly. 

Before NOVIRUS can perform a CRC 
comparison, the PATCH utility must be 
ran with NOVIRUS.EXE as a command- 
line parameter. CRC values are stored in a 
structure named aviras, which is identified 
by the string "CAPRIO\xDF\0”. In order 
to find where the linker has located aviras 
within the executable file, PATCH simply 
treats the executable image as a flat text file 
and searches until it finds the ID string. 
Once the identifier has been found, 
PATCH knows exactly where to write the 
CRC values. If NO VIRUS is executed im- 
mediately after it is compiled but before 
being massaged by PATCH, it will re- 
spond with the message “Program has not 
l^n PATCHed.’’ 

To try these programs out, compile and 
link PATCH.C, then do the same for NO- 
VIRUS.C. Next, at the command line, 
type PATCH NOVIRUS.EXE (assuming 
PATCH is either in the current directory or 
in your path and that NOVIRUS.EXE is in 
the current directory). PATCH will ask 
you for the CRC block length you want 
to use (after telling you what the mini- 
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mum pennitted is), then will rewrite NO- 
VIRUS. EXE to include the appropriate 
CRC values. 

Now whenever you run NOVIRUS, it 
will report “Program is unaltered.” It will 
continue to print this message every time it 
is run until it is changed. If you change 
even a single byte in NOVIRUS.EXE 


(perhaps using DEBUG or a utility such as 
EXEMOD.EXE, which is supplied with 
many of Microsoft’s language products, 
that directly modifies executable file head- 
ers) and mn it again, it will answer with 
“Executable has been altered, possibly by 
a virus.” Under normal circumstances, 
this would be your cue to attempt to deter- 
mine how and why the program was 
changed. 

You won’t be able to use this method, 
of course, if your programs routinely mod- 


ify themselves for configuration purposes. 
For example, if a program’ s default screen 
attributes are stoi^ internally and a con- 
figuration program riKxlifies the program’s 
image on-disk to change the default, 
checkO would detect the change and report 
that the program has been altered. An al- 
ternative — and a better programming prac- 
tice — would be to store configuration data, 
along with any other information that is 
likely to be changed, in a separate file. 
— JeffProsise 



COMPLETE LISTING 


PATCH.C 


/• tb* l*«t Meter read patch area not yat (ovad •/ 

1( (ifeuBd) ( 
aeet«rt-»f 

(or (oKMtMi offaet < raite • atrleofantlvir.oodeii offaet-f^l 
if (atracapitbaff (offeet«513|, antlTlr.eodo, 
BtrlesfantiTlr.eedeM ** *1 ( 
tottod ■ nintt 
break] 


etreet arlrue { 
char coda(t|; 
ijtt byteei 

uaeigaed lonq lowcroi 


if (found) 

priatf (‘iDMriiaf aativiru data.. .\a\a')) 
alM < 

priBtf(*\nyat«b area net found in file\B''>i 
printf(*bo antivirua data ioaarted\a*)i 
axltiDi 


iat erc] 
ebar fna*a| 
char 'buff, 
ist ]3 
Int found ■ 
iat baiie: 
iat raiM) 


>buf fpt 


/• Peiatera to data buffer •/ 


/• caleulate ok valuea and write tbea into tbe executable 
freaibuff); 

buff • ealteefbaise, alaeot(ebar))t 
rewind(fn)) 


/• TRVX if patch oode found */ 

/• aixe of cue bloek •/ 

/• AMuat of data read iato buffer 
/• Position of patch cede •/ 

/• rile length •/ 


ralM > freed (buff, aisaof(obar|, belM, fa>i 
buffp * buff; 


for ()1 • •) jl < ralMt )!**) 

ero • ore update (ere. *(taffp*^t))i 
ere ■ erc_fiBTab|orc); 
aativir . creel j3^] ■ ere; 
priatf ('CbC for bloek ad was a«4x\B>, j3, 
> while (raise bsite); 


Btropy(ft 


printf(*Pilananei *); 
9 ata(fnaM)) 


if ((fn - fopenffnaaa, *rb«*)) — 
priatf(*rile net fottnd\a* ); 
exltdii 


aatiwir.bjrtea • balsa; 

aatiwir.lewero • (seetor-l) • S12 * offaeti 
fseak (fa, aatieir.lowerc, •ISR_*XT)t 
fwrita(aaatlvir. siteot(atruot aairua). t. fn); 

teloM(fQ); 


/• Ouarjr user for slM of CM bloek •/ 
fl - fileleo 9 th|filona(fn))i 
do { 

priotf (*\arile sIm la aid, nax blocks is ad\a' 
printf I'bowar linlt on bjrtea per block is ad\n* 
prlntf ClnCnter mater of bytes per blooki *); 
scaaf (*ad*, tbolM); 

) while ((balsa < fl/BLocutl) |( (beise > fl)); 


tn^ > ((long)ercwal « •) * ere ehari 
lor (31 • jl < •; 31++1 ( 
tap ■ t^ « Ij 

if(tap a eseisssfis) 


/• Plod tbo atxing that prsesdss tbs patch aros •/ 
buff * caliae(ll34, aisaef(cbar;)i 
rsiso ■ fresd<baff, aissof(cbar), 513, fa); 
while (laof(filaae(fa)i 4t ifouad; ( 
aactor^; 

raiso * frosd(4buff(S131, alsoof{ebar|, S13, fa): 
for (offaatM; offMt < SIS; offMt«>) 

if (straeap(abuff(offast], sativix.ooda, 
atrlaa(satiwlr.ceds}) » t) { 


exc_finiab(iBt ere) 


return ( ore_apds to (ore_ui;dato ( ■ 


:pyibuft, abuff(S13). S13)t 


Figure 1 : The code listing for PATCH.C, which impiements a CRC checksum. 


1 1 NOVIRUS.C 

1 Of 2 

llaelodo <atdio.b> 

•aiaiint arge. ebar eargy))) 

fiaeludo «Balloe.b> 

^ printf (‘ttaia abowa bow a progra* aay parfoie a Mlf>ebeck at atartup\n'); 

IdafiM nos 1 

Idaflna PaiM • 

prlntt(*to protect itaalf frooi being infected by a vinia.\B\a*)i 

tdafiita nocM 34 

ewitch (o)»eek(argv)) ( 


printf{*tseeutabla ia analtered\n* ) i 

ebar codo(4]i 

break) 



unalgaad loog lowerc; 

printf(*Ceuld net find exeeutable\a*)) 

iat orea[ii.ocM)) 

> antivit > ( *ebmo\afiP\i* ); 

break) 


Figure 2; The code model for implementing the CRC checksum routine provided in PATCH.C. 
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386^^ • 286^^ WITH 2MB LOADED 



♦ MINI TOWER 


PM386 


PM286 


/ou better believe it. 

petlormancel y 


TOP PERFORMANCE - BOHOM LINE PRICE 


PM 386-25 

• 80386-25 PROCESSOR 

• 2MB DRAM. EXPANDABLE TO 8MB 

• 80387 AND 80287 SOCKET 

• 1.2MB & 1.44MB FLOPPY DRIVE 

• SERIAL. PARALLEL AND GAME PORT* 

• 220 W/ATT POWER SUPPLY 

• METAL TOWER CASE 

• 101 KEYS ENHANCED KEYBOARD 

• OPTIONAL 22m8 HIGH PERFORMANCE 
HARD DISK DRIVE 

• LAMARK - 34. MIPS - 3.22 

• ULTRA FAST VIDEO SPEED 

• 8 EXPANSION SLOT 

• MS-DOS. UNIX. OS/2 AND NOVELL 
COMPATIBLE 

• CHOOSE FROM 2 SERIAL 1 PARALLEL PORT 


PM 286-16 

• 80286-16 PROCESSOR 

• 2MB DRAM. EXPANDABLE TO 4MB 

• 80287 MATH-COPROCESSOR SOCKET 

• 1 .2MB & 1 .44MB FLOPPY DRIVE 

• SERIAL. PARALLEL AND GAME PORT* 

• 200 WATT POWER SUPPLY 

• 5 BAY AT Jr. CASE 

• 101 KEYS ENHANCED KEYBOARD 

• OPTIONAL 22m8 HIGH PERFORMANCE 
HARD DISK DRIVE 

• SI - 18.7. MIPS -2.6 

• ULTRA FAST VIDEO SPEED 

• 8 EXPANSION SLOT 

• MS-DOS. UNIX. OS/2 AND NOVELL 
COMPATIBLE 

1 SERIAL 1 PARALLEL 1 GAME PORT 


PM 286-12 

• 12 MHz PROCESSING SPEED 

• 512K DRAM. EXPANDABLE TO 1MB 
(EXPANDABLE TO 4MB OPTIONAL) 

• 80287 MATH-COPROCESSOR SOCKET 

• 1.2MB FLOPPY DRIVE 

• 200 WATT POWER SUPPLY 

• 5 BAY AT JR. CASE 

• 101 KEYS ENHANCED KEYBOARD 

• OPTIONAL HIGH PERFORMANCE 
HARD DISK DRIVE 

• SI - 13.2(1 WAIT). SI - 15.8(0 WAIT)* 

• ULTRA FAST VIDEO SPEED 

• 8 EXPANSION SLOT 

• MS-DOS. UNIX. OS/2 AND NOVELL 
COMPATIBLE 

• 0 WAIT OPTIONAL 


♦ MINI DESK TOP CASE AND MINI TOWER CASE OPTIONAL * VGA OPTION IS 1024X768, 16 BIT, 256KB EXPANDABLE TO 512KB 


WITH ABOVE BASE SYSTEM 
PLUS MONOCHROME DISPLAY 


^ 2,099 


WITH ABOVE BASE SYSTEM $4 OOO WITH ABOVE BASE SYSTEM 

Plus MOROCHHOME DISPUY I y4«l9 PUIS MOHOCHBOME DHPUY 


'795 


PM386-25 VIDEO OPTIONS 


DRIVE OPTIONS 

MONO 

EQAmOR 

VOA^OLOR 

66Me RU1:1 

2599 

2919 

3219 

106Me RLL1:1 

2899 

3219 

3519 

142M8 ESD1 1:1 

3299 

3619 

3919 


PM2e6>16 VIDEO OPTIONS 


DRWE OPTIONS 

MONO 

EOAmOH 

VOA/COLOR 

UMB MFM1;1 

1699 

2019 

2319 

66MB RU1;1 

1?99 

2119 

2419 

l0eMBRLL1;1 

2099 

2419 

2719 


PM286-12 VIDEO OPTIONS 


DRIVE OPTKWS 

MONO 

EQA/COIOR 

VQA/COLOR 

30MB RU 1:1 

1259 

1579 

1879 

44MB MFM1;1 

1399 

1719 

2019 

eeMBRLLVI 

1499 

1819 

2119 


SCHOOL INSTITUTIONS AND MAJOR CORPORATION WELCOME TO INQUIRE FOR VOLUME DISCOUNT 


TERMS 4 CONDITIONS: 


30 DAYS MONEY BACK GUARANTEE 


FOR ORoen: 

WE ACCEPT VISA AND MASTER CARD. NO SURCHARGE FOR ORDER MONEY ORDERS AND CASHIER CHECKS WELCOME. PERSONAL 
CHE CK8 AND COMPANYCHECKS.ALLOWZWEEKSTOCLEARBEfORESHiPPiNO WE ACCEPTPO.'S FROM CORPORATIONS AND SCHOOL 
INSTITUTIONS VOLUME USERS AND VARS CAU FOR DISCOUNT PRICE AU SHIPPING COSTS AND INSURANCE ARE EXCLUDED SALES 
TAX APPUE5 TO NATIVE STATE. 


ALL OUR PRODUCTS CARRY 1 FUU YEAR WARRANTY ON PARTS AND LABOR AU SALES ARE FMAL DEFECTIVE ITEMS REPLACED OR 
REPAlREOATOUROtSCRETION NO RETURN ACCEPTED WITHOUT RMA NUMBER AURETURNITEMSMUST HAVE ORIGINAL PACKAGMO 
PRICE APVO TERMS SUBJECT TO CHANGE WITHOUT NOTICE 


PI'’’ IVI A V 1-800-777-1288 1-800-365-7702 

i V NOW AT NATIONAL CALIFORNIA 


LA HEADQUARTERS 

8025 DEERINQAVE. 
CANOQA PARK, CA 91304 
TEL; 818-886-6880 
FAX; 816-883-5309 


RETAIL STORE 

11666 VENTURA BLVD. 
STUDIO CITY. CA 91 604 
TEL; 8t8-761-6699 
FAX: 816-761-6990 


NORTHERN 
CAUFORNIA 
TEL: 415-365-7700 
FAX: 415-365-5416 


EAST COAST 
NEW YORK 
TEL: 718-786-2001 
FAX; 718-786-2134 


CAa FOR 386-20, 386-16, 286-10, 
286-8, AND 8088 SYSTEM 
DISCOUNT PRICE! 

ADD ON CARD SPECIALS 
UNIVERSAL FLOPPY CONTROLLER FOR 
1.44MB. 1.2MB, 720KB, 360KB DRIVES $ 40 


EGA GRAPHIC CARD (640X480) 1 1 0 

VGA GRAPHIC CARD (1024X768) 225 

16 BIT, 256KB EXPANDABLE TO S12KB 

MULTISCAN VGA MONITOR 469 

COMPATIBLE WITH NEC MULTISYNC II 

VGA DISPUY COMBINATION 67S 


CIRCLE 103 ON READER SERVICE CARD 





Languages 




YOU CANT JUDGE AN ETHERNET CARD BY ITS SIZE 

ETHERCARD PLUS" IS A SMALL CARD WITH SUPERIOR PERFORMANCE. 


Western Digital's EtherCard PLUS 
performs faster than others in all 
systems and thrives as PC system 
clock speeds increase. Each month 
brings announcements of PCs with faster 
clock speeds, it's important to select a LAN 
adapter that can not only keep up. but one 
whose performance is enhanced by the 
higher capabilities of the faster systems. 
Western Digitars EtherCard PLUS adapt- 
ers have far higher throughput than other 
Ethernet adapters with an S-bIt PC bus 
interface. In a network using a Compaq 366 
20MHz server, the Western Digital Ether- 
Card PLUS adapters are over 30% faster 
than other 8-blt adapters and over 50% 
taster than most. 

• SHARED MEMORY. Network data is buff- 
ered in an on-board 6 or 16 Kbyte RAM 
memory that Is shared with the PC network 
software. This "shared memory interface" to 
the adapter board is much faster on mod- 
ern PCs than interfaces using DMA or 
port access. Since no DMA channels are 


COMPUTER 


used, multiple EtherCard PLUS adapters 
may be installed in one server without con- 
flicting with other boards or with each other. 

• HIGH PERFORMANCE NETWORK CON- 
TROLLER. The Ethernet controller chip 
used in the EtherCard PLUS adapter is an 
intelligent coprocessor that handles most 
networking processes without any PC inter- 
vention. These tasks include receiving and 
Storing multiple data transmissions in the 
on-board shared buffer RAM. It also man- 
ages the contention that can result from 
hundreds of stations transmitting on a 
heavily- loaded Ethernet network. 

• RESOURCE ARSTTRATfON. Special cir- 
cuits enhance throughput by allowing the 
Ethernet controller chip and the PC to have 
simultaneous high-speed access to the 
on-board buffer RAM with minimal conflict 
This lets the PC software move stored data 
on and off the board without interfering widi 
the concurrent reception or transmission 
new data on the r>etwork. 


> REDUCED WAIT STATES. A PC bus inter- 
face desigrted to accommodate high speed 
(25MHz and up) '266 artd ’366 based serv- 
ers allows EtherCard PLUS to operate 
with fewer PC wait states than other boards. 

EtherCard PLUS performance Is invari- 
ably the best overall. Although the features 
of various other LAN adapter boards may 
appear to be the same, Western Digital's 
selection and implementation of EtherCard 
PLUS features has resulted In a truly 
unique and exceptional Ethernet PC adapt- 
er board. 

Western Digital EtherCard PLUS, plus Oyna 
Computer's state-of-the-art 33Series* 
366 Microsystems give you the super high 
performance server and workstations you 
require. Judge for yourself— try an Ether- 
Card PLUS today. 

DYNA COMPUTER 

3061 NORTH RRST ST 
SAN JOSE. CA 95134 
(408) 943-0100 ■ FAX (406) 943-0642 
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The power and performance of 
big system CADD...MicroStation Mac 


Intergraph introduces MicroStation Mac - 
microCADD software merging the power of 2D/3D 
engineering design software with the ease of the 
Macintosh user interface. 

Multiple-screen graphics 
MicroStation Mac supports a maximum of eight 
separate views of a design. These are resizable and 
can be placed on any of up to six graphic screens, 
the maximum supported by the Macintosh. This 
allows for better display flexibility, resulting in 
more productivity and less design time. 

Reference flies 

MicroStation supports 2D and 3D design and 
reference flies so a user can attach up to 32 design 
flies to the current file for reference. Reference files 
can reside locally or be accessed remotely over a 
network, thus allowing users working on the same 
project to view all the files simultaneously. 


Fully Intergraph-compatible 
Files are maintained in the same binary format 
on every platform so that MicroStation/lGDS files 
can be freely transferred between the VAX, PC, 
Intergraph workstation, and Macintosh with no 
translation required. 

With over 450 commands and features to meet your 
design needs, MicroStation Mac exemplifies the 
most complete functionality of any C^D package 
available for the Macintosh, making Micr^tation 
Mac your best choice for design needs. 

For further information on MicroStation and 
the Intergraph Education Center and Reseller 
programs; in the U,S., call 800-3454856; in 
Alabama only, call 800-345-0218; outside the 
U.S., contact an Intergraph sales office. 

INTERGRAPH 
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Intergraph is a rcitistendtrademaric of Intergraph Corpontion MicroStation is 
a tnuiemark of Bentley ^-sterns Inc., an Intergraph affiliate Macintosh is a registered trademark of Apple Computer. Inc 
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SPEED UP PROGRAMS 

Compare the operation of the program 
SLOWFAST.PAS (Figure 3) with variabies 
I and j. The byte variable b causes /, de- 
clared just after it, to be at an odd address. 
The result is that on an 80286 computer, 
the program nins 25 percent slower using; 
than using/. 

Because the 8088 accesses memory 1 
byte at a time, there is no difference in the 
two variables running on such a computer. 


The 80286 accesses memory one word at 
a time, and a Longint variable at an odd ad- 
dress adds two memory accesses each 
time we use It. 

The same problem can also appear 
when declaring local variables in a proce- 
dure or a function. If the total number of 
bytes allocated is odd. Turbo Pascal will, of 
course, decrement the stack pointer by an 
odd number, causing the stack to misalign. 
So all procedures that are called by this 
method are slowed until another procedure 
realigns the stack. 

Patrick Lanz 

Lausanne, Switzerland 



Figure 3: Operations on word-aligned variables are faster, as this program demonstrates. 
QQ PC MAGAZINE AUGUST 1989 


I I I ^ Starting with Version 5, Turbo 
iS^ Pascal word-aligns variables by 
laWiuil default. To see the effects of mis- 
alignment, you’ll have to set the {$A-} 
compiler directive, which turns alignment 
off. The stack problem simply does not oc- 
cur, because Turbo Pascal Version 5 al- 
ways allocates an even number of bytes. If 
you’re still using Turbo Pascal Version 4, 
this program demonstrates one more rea- 
son to upgrade. 

The time that is saved by word align- 
ment is relatively slight compared with the 
total rantime of a program. On my 386 ma- 
chine the non-aligned case takes 30 per- 
cent longer for a million repetitions— but 
that’s 30 percent of 3 seconds. Optimizing 
your code in other ways may well be more 
fruitful. 

If you do decide your code could bene- 
fit from alignment, look for odd-sized 
variables. The only common variables 
with odd lengths are the 1-byte scalars 
such as Byte, Char, Boolean, and enumer- 
ated types, string types of even length, and 
some set types. Anays or records contain- 
ing an odd number of odd-sized items will 
also be odd-sized. You should watch for 
these , and pad your declarations with dum- 
my variables if necessary to regain align- 
ment. Also, you should use Integers rather 
than bytes whenever possible, and declare 
string types with odd lengths. In order to 
test whether you’ve been successful, 
check the offsets of your variables using 
“Ofs”. Now it’s time to make the real 
test: is the program actually any fast- 
er?— Aleil J. Rubenking 

PRODUCTIVITY TIP 

Instead of typing the same object 
file names repeatedly each time 
you tun LINK, put the file names in a RE- 
SPONSE file. Then you can tell LINK the 
name of the fde by using an at (@) sign, 
for example: 

[Limt /options <fli«n«iM | 



SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016 or 
upload them to PC MagNet (see the “By 
Modem” sidebar in the Utilities col- 
umn). ■ 






of your money goes to 
the store. 

But we’d much rather 
see your money go to 
someUxly who deserves 
it a lot more. 

You. 

So we give you a 
completely different 
kind of computer store. 

The Dell Computer 
Store. 

Instead of a crowded, 
high-overhead shcrw- 
room, you get our brand 
new 44-page catalog. Which 
gives you a full line of 386 " 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufecturer, you save 
abtrut 35%. 


But there’s a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30-day money- 
back guarantee. A toll-free 
technical support hotline. 
Self-diagnostic software. And 
next-day deskside service from 


Xerox Corporation. 

If you read rnir ad in the 
back of this magazine, 
it will tell you a lot 
more about the systems 
we offer. And the service 
we put behind them. 

St) if you’d like a much 
more intelligent way to 
buy a personal computer, 
have a lixrk at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we’ll send the 
best computer store 
you’ve ever seen. 

One you don’t have to 
set foot in. 


TO ORDER, CAa us. 

800 - 426 - 5150 . 

FOR DELL IN CANADA. CAa 800.)87-5752. 


DELL 

COMPUTER 

CORPORATION 


I I1B39 


6196*) Ml Qtnifuer Cutponnon. 386 ua mdnnark of Irad Qxpunnon. ^Service in rcmuct locanons will mcur ^iaional qmI chaivei. 
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^^fUalTBusmess will get off" 
xtbbit start withACXFAC*Ea^ 


As your business grows by leaps and bounds, 
move up toAa'PACBPl* 


,, 'Bw the most sophisticated breed 

"business is handled by ACCPAC* Plus. 


The simple truth is, the business of 
business is to grow. The sad truth is, 
most accounting 
software can’t handle 
that. Built-in 
obsolescence seems 
to be a standard 
feature. 

Which is one of the 
most compelling 
reasons to consider the ACCPAC* line. 
Because it is precisely that: a line. 

A smooth, efficient path for expansion. 
Allowing you to transfer data when 
you trade up. 

The starting point is ACCPAC Easy, 
our primen Offering “excellent audit trail 
features,” according to Software Digest. 

And here’s where you trade up to: 
our five module workhorse, BPl 
Accounting. PC World calls BPl “an 
outstanding value.” 


ACCPAC 




Finally, our powerhouse, ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated “best in its class” 
\)y InfoWorld, Plus offers the ultimate 
in control. 

And we offer even more. 

Like significant rebates for the 
ACCPAC software you already own. 
And the stability and support that 
come from the world’s leading 
independent software company. 

Call 1-800-531-5236. In Canada 
call 1-800-663-6904. 

We’ll tell you more about ACCPAC, 
our rebate program and what we can 
do for your business. Namely, help 
it grow. 





L Sohwan superior bf design, , 


CI489 Computer Assodaies Intemationa]. Inc. 1240 McK^ Dr, San lose. CA 95131 
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Tony Rizzo 


INCREASING THE 
DOS ENVIRONMENT 

I have a PC-XT tunning DOS 3.2. My envi- 
ronment space has been depleted. I have a 
veiy long path string and I'd rather not cut It 
dom. Is there any way to increase the envi- 
ronment space? 

David Kindler 
Brooklyn, New York 

I |Ty By default, DOS will allocate 160 
ijlJj bytes for the environment. If you 
use a long PATH statement or if 
you use many environment variables, you 
can easily run out of room. Fortunately, 
the amount of memory that DOS 3.2 allo- 
cates for the environment can be easily 
changed by using the SHELL statement in 
your CONFIG.SYS file. The syntax of the 
statement is 

ISHBlL-rdtllpjtaiCOIIMAIID.COII /P /Bin j 

where d: and path indicate the location of 
COMMAND.COM and n specifies how 
many bytes to allocate for the environ- 
ment. You may specify a value for n from 
160 to 32,768 bytes. The /P option tells 
DOS to load and execute your AUTOEX- 
EC.BAT file. Include this statement as the 
first line in your CONFIG.SYS file. 

If you boot off a hard disk that is drive 
C: and want to allocate 512 bytes for the 
environment, use the following statement: 

|»ltKLL-<l\COIIIIAllP.COM /P /ElSU ^ 

For a more thorough discussion of all the 
options (both documented and undocu- 
mented) for the DOS conunand processor, 
COMMAND.COM, see the April 26, 
1988, issue's PC Tutor. 

EXPANDED MEMORY AND 
WINDOWS 

I have a Compaq Deskpro 386S computer 
with 2MB of RAM arkf want to use expand- 
ed memory with Microsoft Excel, Version 
2.1. When I attempted to install the Com- 
paq Expanded Memory Manager (CEMM) 


T\itor 


■ INCREASING THE DOS 
ENVIRONMENT: DOS’s 
environment space may 
be increased to allow 
long path statements. 

■ EXPANDED MEMORY 
AND WINDOWS: 

How to convince 
Windows to recognize 
your 386 expanded 
memory driver, and the 
ins and outs of upgrading 
to Windows/386. 


as a part of the Excel setup program, I got a 
message that CEMM is not compatible with 
Excel. 

When I called the Microsoft technical as- 
sistance people, one person told me it was 
compatible, but another person said It 
wasn't. 

What options do I have If I want to use 
extended/expanded memory with Excel? 
Should I invest in WindowsISSei 

Hugh Humphreys 

Denver, (Colorado 

I |t y The problem you ran into during 
ijin theA/rcroiq^&ce/setupisaprob- 
lem not with Excel but with the 
runtime version of Windows that accompa- 
nies it. One of the niceties of Windows is 
that it handles memory management so 
that programs written for it don't have to 
and so that you don’t have to reconfigure 
your system every time you install another 
Windows application. 

The version of Windows provided with 
Excel, Version 2. 1 , is a runtime version of 
Windowsl286, Version 2.1. Unlike older 
versions of Windows, this one allows 
you — in fact strongly encourages you — to 
use the first 64K of your system’s extended 
memory to expand the 640K of usable 
E)OS memory. You do this by including 


Microsoft’s HIMEM.SYS driver in your 
CXDNFIG.SYS file, a step that the setup 
program will actually handle for you if you 
so choose. 

In fact, the setup program so strongly 
encourages you to use the HIMEM.SYS 
driver that it will refuse to finish installing 
itself if it spots anything in your CON- 
FIG.SYS file that might try to occupy the 
same 64K of extended memory — in your 
case, CEMM.SYS. 

This version of Windows includes driv- 
ers for four popular expanded memory 
boards that allow the boards to get along 
with HIMEM.SYS. Unfortunately, it does 
not include a similar driver with which to 
replace CEMM.SYS. 

Fortunately, there is an easy way 
around your problem. In a nutshell, it in- 
volves tricking Windows into believing 
that you’re not using CEMM. 

First, play along with Windows and re- 
move the offending CEMM.SYS line 
from your CONFIG.SYS file. The easiest 
way to do this is to rename CXINFIG.SYS 
to CONFIG. BAK, or anything other than 
CONFIG.SYS. Make sure to reboot your 
system, and then begin the installation rou- 
tine again. When the setup program asks 
you whether or not your system has ex- 
tended memory, answer no. Otherwise, 
Windows will automatically install HI- 
MEM.SYS and you won’t be able to use 
CEMM, 

Once you’ve completed the setup pro- 
gram, reinstall CEMM.SYS into your 
CONFIG.SYS file. If you renamed the file 
as suggested above, simply change its file 
back to CONFIG.SYS. After rebooting, 
start Excel and click on the About option of 
the Help menu. The pop-up window 
should show that your expanded memory 
is alive, well, and recognized. 

As I indicated earlier, Windmvs — not 
Excel — handles the memory management, 
so this exercise in deceit should work in 
similar circumstaix:es with other Windows 
applications as well as with any expanded 
memory emulator that conforms to LIM 
3.2or4.0. 
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PROTECT 
YOUR COPIES 
OF PC 
MAGAZINE 


Make your collection of PC Magazine 
a handsome addition to your ofh'ce or 
home— and protect and organize your 
cc^ies for easy reference! 

PC Magazine Binders and Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FOR MST SERVICE CAU 
1DU-FREE l-SOO-VZR-SSSS 


MAGAZINE MNDERS 


Hold your 
issues on 
incfividuol 
snop-on 

rods. $9.95 
each; 3 for 
$2795; 6 for $52.95. 



OPEN 
BACK 
CASES 

Store your copies for 
individuol reference. $795 
each; 3 for $21.95; 6 for $39.95. 


PC MAGAZINE 


do Jetie Jones Industries 

499 Eost Erie Avenue * PUodeiphia, PA 19134 

Pleosesend □ Binders □ Cases Quontity 

Payment enclosed $ * Add $1 per cose/ 

bmder for postoge & handling. (Outside USA, odd $2.50 
per cose/binder ordered, US currency only.) 

Chorgetny: 

□ Amex Viso □ MC (MinioHm order $15.) 
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_Exp.0ate_ 


MfjMrsJMs._ 

Address 
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Windows/386 

Now that you know a way around this 
problem, you may be wondering why the 
folks at Microsoft created it in the first 
place. Again, it can be viewed as a matter 
of “encouragement.” While HIMEM is a 
wonderful feature for users of 80286 ma- 
chines with a little extended memory, 386 
users can put their extended memory to 
fuller use. As you no doubt noticed during 
the Excel setup routine, Microsoft advises 
you to use Wmdows/386 if you have a 386 


All memory 
installed in a 386 
or 386SX machine 
should be either 
conventional or 
extended memory: 
the 386 chip 
includes its own 
memory paging 
capabilities. 


machine. If you ignore the advice, it treats 
your machine as an AT, with all the limita- 
lions of the 80286. In effect, Microsoft is 
telling you to use software written espe- 
cially for the 386 if you're using a 386. 

Microsoft’s advice has its good and bad 
points. The greatest attraction of a 386SX- 
based machine — like your Deskpro 
386S — lies in its ability to mn software de- 
signed for the 386, and you probably 
should be taking more advantage of it. 
However, Windows! 386 — as well as other 
386 multitasking environments — might be 
more software than you bargained for. 
(For a comparative review, see “When 
One PC Equals Four: 386 Multitasking 
Environments.” PC Magazine, February 
28, 1989.) 

All memory installed in a 386 or 386SX 
machine should be either conventional or 


extended memory: the 386 chip includes 
its own metiKity paging capabilities, mak- 
ing expanded memory boards unneces- 
sary. When you run an expanded memory 
manager like CEMM, you’re simply using 
extended memory to emulate expanded 
memory. Windowsl386 takes care of this 
chore for you, eliminating the need for a 
separate expanded memory emulator, and 
provides many new capabilities of its own 
by tapping the power of the 386. 

One of those capabilities is true multi- 
tasking. Windowsi386 can multitask even 
plain old DOS applications by tucking 
them away in their own virtual 8086 ma- 
chine, using as much as DOS’s 640K 
RAM limit per machine. The envirxmment 
can also provide LIM 4.0 expanded mem- 
ory to DOS applications that need it. 

Of course, Windows/386 will multitask 
applications written specifically for Win- 
dows — like Microsoft Excel and Aldus 
Corp.’s PageMaker — in its own 640K 
RAM block of memory, provided plenty 
of extended RAM is left over for UM 4.0 
emulation. 

All this sounds great, and it is if you 
have a real need for multitasking and use 
Windows applications much more often 
than not. If, however. Excel is the only 
Windows application you use frequently, 
Windowsl386 might be more trouble th^ 
it’s worth. Windowsl386 demands so 
much control over your system’s resources 
that you’ll need two versions of CON- 
FIG . SYS — a minimalist version to load up 
when you want to mn Windows/386, and 
another for straight DOS that includes your 
virtual disk driver, expanded memory 
driver, and other drivers. Of course, you’ll 
have to reboot to reactivate the appropriate 
version of CONFIG.SYS when you go to 
or from Windows/386. In short, if Excel is 
the only Windows application you will tun, 
you are probably better off rurming Excel 
under its runtime Windows version. 

— Milt Jones 

ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software more pro- 
ductively, and answers basic questions 
about IX)S and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY I(X)I6, or upload 
them to PC MagNet (to join, see the “By 
Modem” sidebar in the Utilities column.) 
We’re sorry, but we carmot answer ques- 
tions personally. ■ 
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Why build a printer 
you can stand on, when 
all it will ever carry is 
a full office workload? 


OKIDATA is a legitiered trademark of Oki America. Inc., 
Marque d^posie de Oki America. Inc 


The answer is reliability. 

We built the best track record in the industry 
by demanding a lot more from our products 
than you ever will. OKIDATA engineers call this 
“championship specs.” Over 3 million 
OKIDATA users call it rugged reliability. And it 
shows in the quality and performance of every 
printer and modem we make. 

You can see it in our new 300 series of 9-pin 
and 24-pin printers. Their speed, print quality 
and sheer versatility can carry a ton of paper- 
work. With day in, day out reliability. 
OKIDATA wouldn’t have it any other way. 

Why should you? 

Call 1-800-OKIDATA for the dealer near you. 

CIRCLE 235 ON READER SERVICE CARD 


OKIDAIA* 

an OKI AMERICA company 

We put business on paper. 



How UDS squeezes more 
out of the V.32 standard 


Believe It! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 is fully compliant 
with the CCITT recommehdatlon, but 
that's only the beginning. Model 
V.3225, the latest in the UDS V.32 
family, offers lots of extra features. 

First of all, there^s MNP level 5, the 
data compression/error control tech- 
nique that increases data throughput 
by as much as a 2:1 ratio In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tion at 19.2 kbps I 

When your dedicated line goes 
down, V.3225 Is the Ideal dial back-up 


CfMted by Oayner/Halt, Inc., Winter Park. FkKida 


solution. It even checks the dead 
line periodically and switches back 
to it as soon as it’s available. 

Then thereis V.22 bis operation; 
if your V.3225 receives a call at 
2^ bps, it automaticaily drops 
to that speed, and full-duplex com- 
munication goes on. 


V.3225 

QUANTITY ONE PRICE: 

*1145 
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Got a real data density problem? 
The card you get In your free-standing 
V.3225 can be plugged directly Into 
the Universal Data Shelf" giving you 
as many as 16 channels In a stan- 
dard 19- or 23-Inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 


Universal Data Systems 
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LAN ADAPTER CARDS FOR PS/2S 

The computer experts in our organization 
are pushing us to buy IBM PS/2s. Since our 
department wants to Install a local area net- 
work, we are concerned about the availabil- 
ity of LAN adapter cards that are compati- 
ble with the PS/2s’ Micro Channel 
architecture. What types of cards are avail- 
able for PS/2s? 

Paul Cunningham 
Boise, Idaho 

IBM's strong effort to promote 
Micro Channel architecture is pay- 
ing off. 3Com, along with many 
other companies, markets Micro Channel 
adapters for Ethernet and Token-Ring con- 
figurations. A smaller number of compa- 
nies, including Pure Data, are marketing 
Micro Channel ARCnet cards. 

LESS IS MORE 

1 enjoyed your recent review of 3+Open 
LAN Manager ("Building Workgroup Solu- 
tions; 3Com’s 3+Open LAN Manager," 
PC Magazine, February 28, 1989), but I 
was surprised to read thtf NetWare did not 
use all the available RAM in the server 
when the benchmark tests were run. 
Shouldn't the excess RAM have been used 
for file caching? And why Is it that upgrading 
the RAM in Novell senrers does not always 
lead to an appreciable increase in perfor- 
mance? 

Scott Feuless 
(via CompuServe) 

Quite simply, NetWare does not 
benefit from having over 2.5MB 
of RAM in the server. If the cache 
is too large, file management software can 
spend more time loading, searching, and 
unloading the cache than it does delivering 
data to the application programs. This has 
a deleterious effect on performance. 

The effectiveness of a disk cache in a 
file server always depends on how the ap- 
plication program asks for data. Most PC- 
based applications simply do not load 
enough sequential data to use a huge server 




■ LAN ADAPTER CARDS 
FOR PS/2s: Micro 
Channel adapter cards 
are available from several 
sources. 

■ LESS IS MORE: A large 
cache in a file server 
hinders performance. 

■ SPECIFYING ENOUGH 
FILES: Some installation 
programs may need to 
open more files than the 
DOS default allows. 

■ THE LAST MODEMS 
YOU'LL EVER BUY: 

Some new modems 
combine two standards 
for optimal performance. 

■ INSTALLATION COSTS: 
What can you expect to 
pay to wire a LAN? 

■ FIBER-OPTIC AND 
TWISTED-PAIR CABLES: 
Alternative wiring plans 
for LANs are costly but 
offer several advantages. 


cache. The algorithms used to manage the 
cache are more important than its size. As 
our benchmark tests consistently show , the 
NetWare cache management scheme 
works very well. 

SPECIFYING ENOUGH FILES 

We recently ran into a problem with Exce- 
ian's networking software. It won't install 
property unless the statement FILES = 20 
appears In the CONFIG.SYS file. Appar- 
ently you only need FILES = 20 to Install 
the program, not to run it. Why? 

Ron Glassman 
Denver, Colorado 


I ran into exactly the same problem 
J with Excelan's LAN Workplace 
i for DOS. It seems that many of us 
have a tendency to type INSTALL first 
aixl read the book later. In its default, DOS 
will handle eight open files at one time. 
Excelan's installation program needs to 
open more than eight files simultaneously 
while configuring the software. Unfortu- 
nately, if the installation program fails, it 
doesn't tell you why. Manufacturers work 
hard to prepare documentation and hope 
we'll iB^ it, but they shouldn't assume 
that we will! 


THE LAST MODEMS 
YOU’LL EVER BUY 

The ads for new modems are confusing. 
Some ads for V.32 modems discuss only 
9,600-bit-per-second operation, while oth- 
ers display modems that claim to follow the 
same standard but offer 9,600, 2,400, and 
1,200 bps. Are they all the same? 

Steve Rigney 

Oxford, Georgia 

I |Ty V.32 is a communication standard 
ijjtn that covers 9,600-bps full-duplex 
Bniii data transmission. 1^ year, sev- 
eral companies released 9,600-bps mo- 
dems compatible with this standard. In the 
last few months, many companies, includ- 
ing Universal Data Systems and Racal- 
Vadic, have introduced modems that com- 
bine the V.32 standard with the V.22bis 
standard for 9,600, 2,400, and slower op- 
eration. I refer to these modems as “the 
last modems you'll ever buy” because 
they make optimal use of both voice phone 
lines and the PC's serial port. 

Modems from competing companies 
will work together under good phone-line 
conditions. 111610 is no guarantee, howev- 
er, that modems from different companies 
will cooperate with each other when they 
have to negotiate a “fall back” to slower 
operation under poor line conditions. 
Therefore, it makes sense to buy a high- 
speed modem that supports both the V.32 
and V.22bis standards. 
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INSTALLATION COSTS 

I am planning to install a LAN for our com- 
pany and I need some infomiation atxxjt 
the costs of various viriring schemes. We 
are remodeling the building and can put in 
almost any kind of cabling we want. How do 
the costs of twisted-pair, Ethernet, and To- 
ken-Ring compare? 

JackOdem 

Montgomery, Alabama 

j jT ll If you start from scratch, the cost 
j a n of LAN wiring is divided between 
IlffiEli the costs of materia] and labor. The 
May 1989 edition of the INMAC catalog 
lists bulk, nonplenum, 100-micron fiber- 
optic cable at $2.20 a foot, Token-Ring ca- 
ble at 40 cents a foot, thin Ethernet coaxial 
cable at 28 cents a foot, and four-pair 
twisted wire at 24 cents a foot. 

There are a lot of contractors who know 
how to install twisted-pair wiring. And the 
cable television industry took away the 
mystery of installing coaxial cable. But 
there are veiy few good fiber-optic con- 


tractors, or ones that know how to wire To- 
ken-Ring. I won’t try to estimate labor 
costs, which are affected by locale and the 
availability of knowledgeable contractors. 

Companies often elect to have their 
own computer resource people plan and 


Companies often have 
their own computer 
peopie plan and even 
install LAN cabling. 
Involving your own 
people can save 
money, avoid 
mistakes, and facilitate 
expansion. 


even install LAN cabling with the help of a 
licensed elecbical contractor. Involving 
your own people in LAN wiring can save 
money, avoid mistakes, and facilitate ex- 
pansion. 

To get a copy of the INMAC catalog, 
contact INMAC at P.O. Box 5803 1 , Santa 
Clara, CA 95052-9941; (408) 727-1970. 

HBER-OPTICAND 
TWISTED-PAIR CABLES 

Thank you for your review of Ethernet cards 
in the January 31, 1989, issue (Building 
Workgroup Solutions: Ethernet Ca^). We 
are using it to evaluate proposals from LAN 
system integrators. However, your review 
didn’t cover adapters using twisted-pair 
wire or fiber-optic instead of cxiaxial cable. 
Aren't these good alternatives? 

James T. Burgee 

Los Angeles, California 

Twisted-pair wiring and fiber-op- 
tic cabling are good alternatives to 
coaxial cable for local area net- 
work systems. We didn’t cover these wir- 
ing schemes because the physical cormec- 
tions for the fiber-optic and twisted-pair 
wires are usually outside of the cards, in 




PostScrto 

Gonpra 

I^Prinler 


Here’s our challenge. Find a PostScript®'Compatible laser 
printer that matches the price and print quality of our 
Lasersmith PS'415. 


You might find a 300 dpi printer that matches our price. 
You might even find a 400 or 600 dpi printer that matches 
our print quality. But you won't find one that matches both. 



You already know our price. Phone t>r 
write tfxJay for examples of our print 
quality. And a PS'415 briKhure. 

(408)727-7700 

USB^NUTH 

The high definition printer people 
430 Martin Avenue 
Santa Clara. CA 95050 
FAX 408 727-7888 


T o complete your library 
of PC Magazine send 
$8.00 for each back issue or- 
dered ($9.00 in Canada, U.S. 
funds only) to: Ziff-Davis 
Publishing Company, P.O. Box 
5999, Cherry Hill, NJ 08034, 
Attn: F. Hunter. Be sure to 
include month and year of the 
issue ordered. For faster 


service call 1-609-354-4975. 
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separate boxes called transceivers. 

All Ethernet cards have a 15-pin trans- 
ceiver jack in addition to the thin Ethernet 
coaxial connector. A cable attached to this 
jack connects the card to a small transceiv- 
er. The transceiver contains the connector 
and circuitry for fiber-optic or twisted-pair 
wiring. Each adapter card needs a separate 
transceiver. A transceiver for twisty-pair 
wire retails for somewhere in the neighbor- 
hood of $149. 

Many people are not aware that these 
alternative wiring plans require a separate, 
and often expensive, wiring hub to buffer 
and manage competing messages. Each fi- 
ber-optic cable or twisted-pair wire con- 
nects to the hub in a central wiring closet. 
A hub that is capable of hosting 12 stations 
on twisted-pair wire retails for well over 
$ 2 , 000 . 

The hub wiring concept has several ad- 
vantages over the thin Ethernet daisy- 
chain beyond the distance advantage you 
gain from using fiber-optic or twisted-pair. 
It can improve reliability because a single 


wire break doesn’t take down the whole 
netwoik as it does with a daisy-chain sys- 
tem. A hub equipped with diagnostic lights 
is a single troubleshooting point for the en- 
tire network. And, if price is important, be 
aware that transceivers and hubs can boost 


Many people are 
not aware that these 
alternative wiring 
plans require a 
separate, and often 
expensive, wiring 
hub to buffer and 
manage competing 
messages. 


wiring costs quickly. Good old daisy- 
chained Ethernet is reliable enough for 
most applications and often is quite easy to 
install. 

If you are interested in fiber-optic and 
twisted-pair alternatives to coaxid Ether- 
net cabling, contact Optical Data Systems 
in Richardson, Texas; (214) 234-6400. 
Optical Data has the most comprehensive 
and flexible line of products we’ve seen in 
this market. 

NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, please in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge, but we cannot 
answer letters personally. Mail contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016 or upload them to PC MagNet (see 
the “By Modem’’ sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (be sure to use 
Derfler’s box named CONNECTIVITY 
CLINIC). ■ 


Menus for WordPerfect 


The Perfect Addition 

If navigating the function key jungle of 
WordPerfect is more than you bargained 
for, let us suggest The Perfect Addition. With 
The Perfect Addition, you'll have easy 
access to WordPerfect commands from a 
pop-up, pull-down menu interface. 

Our just released version 3.0 offers the 
ultimate in power, customization, and ease 
of use. Select from preset basic or en- 
hanced menus, or modify them as desired. 
Add your own macros, remove or relocate 
commands, or create your own menus from 
scratch. Then execute the command or 
macro of your choice using familiar pull- 
down menus, highlighters, and shortcut keys. 
Or, if you prefer, use your Microsoft Mouse 
or compatible. Get more from WordPerfect 
versions 5.0 or 4.2 with The Perfect Addition. 
Ask your dealer or order direct todayl 
Just $ 54.95 plus $4.00 per order shipping. 



The easy to use pop-up menu for WordPerfect. Features include 
o repeat key, o pop-up reference window for commands and 
macros, shortcut keys for easy selection, and selectable hot keys. 


To order direct, call toll free 

SOFTWARE 1 - 800 - 544-2049 

VISA/MasferCard/COD accepfed 
Post Office Box 4104 • Salt Lake City, UT 84110 • (801) 596-0091 


WordPerfect «s o registered trodemork of WordPerfect Corporotion The Perfect Addition is a frodemork of Applause Sottwore Microsoft is o regetered trodemork of Mrcrosoft Corporation 


CIRCLE 142 ON READER SERVICE CARD 


Copyrighted material 








Heaven forbid we should offend 
anyone. But itfe a fact of life that you 
can’t save every magazine you read. 

Hereh attother fact As .soon as you 
throw something away, you discover 
you need it 

In which case, get on your mcxlem 
;md dial up Ckmpiiter Datdiyise Plus. 

Computer Datahatu’ Plus lets you 
access every issue of 125 major com- 
puter publications going back to 
early 1987. You can zem in on any 
one of thousands of reviews, articles, 
case histories or abstracts. With as 
little to go on as a key word. 

Almost Ix'fore you can say “last'r 


printerr for example, you’ve tracked 
down that crucial product review. 

Even if the article you want has 
just hit the stands, you’re in luck. 
Computer Database Plus is updated 
with almost 5,000 abstracts and 
articles each month from current 
publications. 

And with Comjmter Database 
Plus, you don't throw money away. 
You can print out tlie abstract or full 
article for as little as $3.50. Or you 
can jot down the article title, issue 
and dale, if thatk all you need, for 
even less. 

So even if you can’t save every 
computer magazine you read, you’re 
siived. Just rememter Compute)' 
Dataixvie Plus. From Infonnalion 


Access Company, the leading supplier 
of information databases. 

Save these instructions. 

Start using Computer Database Plus 
riglit away on CompuServe or PC 
MagNel. Just type GO COMPDB. 

Or call 1-800-441-1165 for more 
information. 

COMPUTER W 
iWABASE m 
PLUS a 

Tlw oulvw lihxiry of computer pubUcatiotis. 

CcvmxMr OMCtM* Ato d « of tnlormjbon Accctt CofTtpany 


PC Magazines Direct Marketing 


Connection and Services 



special section, 

PC Magazine's Direct 
Marketing Connection, 
is what you've been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly 
in on the products you need from the 
vendors you want to buy through. 




For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 


You buy direct because it's con- 
venient, because you know 
exactly what you want and 
don't need any 
hand-holding. 


'Starch Study, |uly 1986 
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WS 


714 - 373-2006 



if FREE ^ 
SHIPMENT 


» PRICE WAR • CALL US L^A^S^T WITH YOUR BEST QUOTES > 


>g 

S 


★ PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Allow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 
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COMPAQ 

SLT 286: 2aMB/40MB 3899/4299 


MlTtUBUHI 

MP286L: 20MB/40MB 2499/2999 

NBC MultiSpeed: HD:20MB 1929 

imnJight 1MB/2MB 1869/2269 

ProSpood 286: 20MB/40MB . . . 2999/3349 
Proepeed Laptop 386;40MB CALL 

ZENITH Supersport 2/20 1469/2249 
Supersport 286: 20MB/40MB . 2999/3399 
Turbosport 386/40 CALL 

FREE SOFTWARE 

With prspdtf (BY CHECK) ord$r$ ONLY. 
PC KWIK Power Pak with . . . T1000/T1200 

BORLAND Sidekick with T1600 

LOTUS Metro with T3100E 

BORLAND Sprint with T3200 

MICROSOFT Windows 366 W/T5100/T5200 


TOSHIBA 


TIOOO 

. . . 629 

With 768K Card . . 

... 879 

T120OF 

.. 1269 

TiaOOFB 

.. 1469 

TiaOOH 

. . 2169 

TiaOOHB 

. . 2229 

T1600/20MB . . . . 

. . 2999 

T310OE 

. . 2575 

T3200 

. . 3369 

TS100/40MB . . . . 

. . 4369 

T5100/100MB . . . 

. . 5969 

T5aOO/40MB . . . . 

.. 5799 

T5200/100MB . . . 

. . 6799 


LAPTOP ACCESSORIES 

AC Adapter: TIOOO/TtlOO^- 69 

110/220 Votts 99 

AC Adapter: T1200/T1600 99/129 

AC//Mito Adapter with Battery: Specify: 

T3100. T3200. T5100 349 

Auto Adapter: T1000/1 100 -f 69 

Battery Charper: T1200/T1600 249 

Battery Pack; T1200/T1600 79/129 

Carry Cases; T1000/1 100/1200 60 

Other Models 99 

DBSMMER Carry Case w/shouider strap, 
extra pockets for SW. manuals, portable 

printer, etc. Specify model 149 

Leather Case by Toshiba: Specify for 

T3100. 3200. 5100 or 5200 275 

Expansion Chasis w/ Interface card 

Specify Toshiba model 999 

Expansion Slot (1): WonUnder 279 

WonUnder U: 2 slots 379 

Floppy 5.25" External; 360K/1.2MB 299/349 


MEMORY EZRAMflON: 

T1000: 766K Card 259 

T1200: 1MB/T1600: 2MB 649/1099 

T3100E: 2MB 1099 

T3120: 1MB/2MB 649/1099 

T3200: 3MB 1399 

T5100: 2MB/T5200; 2MB. . . . 1099/1099 

LAFIOr MODEMS: Specify Model 

Adaptamodem 2400 Internal 249 

Megahertz 1200/2400 Internal . . . 169/229 

NEC 1200/2400 Internal 199/369 

Toshiba 1200/2400 Internal 269/329 

World Port Pocket Modems: 

1200 without AC Adapter 139 

1200 with AC Adapter 159 

2400 ¥rithout Carbon Copy 249 

2400 Ext w/Carbon Copy-f 289 

Ext Modem Cable for Toshiba 25 

Numeric Keypad: T1000/12/16/3100 . . 99 

Toshiba Ethernet Card 499 

Battery Watch /Brooklyn Bridge 40/99 

Laplink UI: Serial A Parallel 99 
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MONTTOaS 


With display card, use second price 

MITSUBISHI Diamond Scan 1371 

419/399 

Diamond Scan 1381 

519/499 

Diamond Scan Tilt & Swivel . . 

20 

NEC 2A Super VQA 

499/479 

Multisync 30 

639/619 

Multisync Pius 

899/879 

PACKARD BELL ROB 1452 

.229 

CQA/EQA 1431 

339 

VQA 8541 

290 

Multisync 8530 

399 

SONY 131 ICR-13" Trinitron Color Remtxe 

TV 8 ROB Monitor 

. . . 499 

Sony 1311 to IBM Cable 

20 

SONY MultiScan 1302 

649/629 

SONY MultiScan 1303 

539/519 

Sony 1302/3 to IBM Cable . 

20 

Sony 1302/3 to MAC II cable 

30 

ZENITH ZCM-1490 Flat Screen 

629/599 

Zenith Tilt 8 Swivel 

20 


PRINTEBS 


OiCONIX 


150 Par w/3' cable 

249 

150 PLUS Par w/3' cable 

329 

NEC 


P2200 parallel 

339 

5200/5300 

499/659 

Color Kit for 5200/5300 . . 

109 

Cut Sheet Peed 5200/5300 

169/199 

PANASONIC 


1180/1191 

. 175/225 

KXP 1124 

349 

KXP 4450 Laser 

. 1329 

TOSHIBA 


301 Battery Powered 

349 

Express Writer 311 

399 

321SL/341SL 

. 469/529 

KENSINGTON 


Printer Stand 

20 

With Printer 

10 


DISPLAY CAKDS 

ATI 

VQA Wonder 2S6K/512K 

. 309/419 

GENOA 

Super EGA HiRe8 4> (4680-9) 

179 

With Gem Graph Software . 

199 

PARADISE 

VGA Plus 

235 

Paradise VQA Plus 16 

285 

Paradise VQA Professional . 

365 

VIDEO-7 

Vega VGA 

255 

FaatWrKe VQA 

315 

Vega V-RAM VQA (256K) 

455 


MODEMS /MOUSE, 

ETC. 

ATI 2400 ETC Int w/sw 

. . . . 179 

HAYES 1200 Int w/Smartcom II . 

. 249 

ZOOM 2400 Internal w/sw 

. 119 

2400 External 

... 139 

KEYTRONIC 101 Plus Professional for 

PC/XT/AT 

109 

OEM Version: Identical to 101 with 90 day 

warranty from us 

69 

LOGITECH C-7 Serial /Bus 

65/59 

HiRoz Bus /PS-2 

. 69/67 

Logitech Publisher 

39 

LogiPaint / LogiCadd 

19/39 

MICROSOFT mouse; Bus or Ser 

. . . 109 

With Windows 286 

. . . 149 

MOUSE SYSTEMS w/PC Paint Plus 

Bus Plus Optical Mouse 

79 

QUADRAM Optical Mouse 

49 


DRIVES Cr RAGKUP 

TOSHIBA 3.5" internal w/universai 

mounting kit: 720K/1.44 MB 99/109 

FLOPPY 5.25" External for Laptops 

360K/1.2MB 299/349 

PLUS HARD CARO for PC/XT/AT 

20/40 MB 489/629 

Passport 20/40 MB 419/559 

Passport Housing Unit CALL 

Impulse 40/80 MB 599/799 

Impulse Controller CALL 

SCAQATE: Pretested & formatted, with 
controller, cables, manual A nxHintlng kit. 

30MB for PC/XT 299 

MOUNTAIN 40MB Backup: Uses floppy 
Controller A DC 2000: Specify XT or AT 

Internal /External 399/499 

LAPTOPS' Backup: Specify Model 
External 20/40 MB (DC 2000) . . 499/599 
DC 2000 • Box of 5 120 

In factory sealed boxes with 
manual A factory warranty. 

8087: 5/8 MHz 95/135 

00267: 8/10 MHz 209/235 

80387: 16/20/25 MHz . . . . 349/399/509 


MONTHLY SPECU 

k V fi PRCPAIO 8Y CHECK ONLY 

postmarked by august 20. 1»M 

CANON Fax 20 950 

DICONIX 150 parallel 230 

MITSUBISHI: DwiwM Sewi tart «Nm TM 4 Same and 

QCNOAfcipBfCaA hAm« (VBwen 4Mb«) and Qam 

NEC: Parallel Printers w/6' cable 

2200/5200/5300 330/480/640 

PANASONIC KXP-1124 320 

OUAORAM JT PAX Portable 315 

SEAGATE 30M8 (XT) w/controlier. cables 
manual, mounting kit 285 

SHARP WIZARD Organizer 210 

SHARP FO-220/FO-300 680/860 

SHARP UX-160/UX-350 760/1150 

TOSHIBA: 341SL 499 

TOSHIBA; TIOOO W/76SK Card 865 

TOSHIBA: T1200FB 1450 

TOSHIBA: 3100E 2560 

TOSHIBA; T3200 3350 

DESIGNER Carry Case - Add 130 

WORLD PORT 2496 450 


SOFTWARE BONANZA 

BATTERY WATCH Ver 1.0 - 3.5" 

. 39 

BROOKLYN BRIDGE: Ser. OR Par. 

- 99 

BITCOMM Ver 3.5 - 5.25" 

. . 29 

BORLAND Sidekick: 


Specify 5.25 or 3.25 

29 

CARBON COPY Plus Ver 5.0 - 5.25' 

. 99 

EASY by MicroPro ver 1.5 - 3.5" . . 

49 

GEM GRAPH 5.25 " 

. . 49 

LAPLINK 111; Serial & Parallel 

99 

LOOI Paint /LOGI Cadd 

19/39 

LOGITECH Publisher 

. . 39 

LOTUS metro 3.5" Ver 1.0 

29 

PC PAINT Plus - 5.25" 

. . 29 




•FAX*ATTACK* 

COMPLETE PC Fax Board 9600 . . . 449 
Complete Communicator: Modem, Fax 

A Answering Machine 669 

QOAIMLAM JT Fax Board 4800 ... 190 

JT Fax Board 9600 CAU 

JT Fax Portable 4800 320 

JT PRO 96 Modem A Fax Board . . 349 
WORLD PORT lAM 

Portable Fax/Data Modem 449 

ATATER FAX 110/220 SwKchable 669 

CAMMOM Fax 8 599 

CAMMON Fax 15 689 

CAMMim Fax 20 969 

CAMMON Fax 25 1549 

CAMMOM Fax 225/270/350 CALL 

MURATA 1200 589 

MVRATA 1600 660 

MISSS1303 303 

PAMAFAX UF-135 740 

PAMAFAX UF-145 649 

PAMAFAX UF-150 (White) 959 

PAMAFAX UF-155 (Grey) 929 

PANASONIC KXF 100 840 

PANASONIC KXF 120 949 

RICOH RF 850/900 699/790 

RMOH 10E 1099 

RICOH 15/25 1099/1249 

RICOH 35/65 1549/1649 

FO-220/FO^ 699/899 

FCV330/FO-550 . . 1069/CALL 

FO-700/FOS00 CALL 

UX-180 799 

UX-360 1160 


POLICY: Prices & availability sub|ect to change. Add 3% (Minimum $5) for COO, MC/VISA. 
and 5% for Amex. All sales final. Not responsible for compatibility. Refused /returned shipments 
subject to 20% charge (Minimum $50) FOREIGN • ORDERS • WELCOME 
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LAPTOPS PLUS 6932 Westminster Avenue. Unit 194 » Westminster , California 92683 


PLEASE REFER TO AD# PC 793 
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Mail Order Electronics ■ Worldwide 


ameco 


ELECTRONICS 


—QUALITY PRODUCTS 

COMPETITIVE PRICING 

PROMPT DELIVERY— 


DFI Scanner 
and Mice 

Scanner only: 

• IBM PC/XT/AT 
CompcnCia 

• *■ Scanning W»x 

• Weal lor DTP 
and Graphics Programs 
•4000PI 

HS3000 PIclurod 

HS3000 Scanner .. .... $199.95 
DMS200 Serial Mouse .. $39.95 
DMS200S Serial Mouse $59.95 

«.t)r HALOSoffware 





IBM Compatible Display 
Monitors & Packages 


Monitor/Card Packages 

JE1059 TMS154 EGA Monitor & Card...., $499.95 

JE2055 QC147B VGA Monitor S Card .... $599.95 

JE2056 TM51S5 Multiscan Monitor & Card.. ...$799.95 
Display Monitors 

AMBER 12“ Amber Monochrome $99.95 

HD55H 14" RGB 640x240 $249.95 

M9070S 16' Muitiscan Monitor 1260x600 .. ....$1199.95 

TM5154 14- EGA 720x350 $369.95 

TM5155 14* Multiscan 800x560 $499.95 

OC1418 14- Flat Screen Amber Monochrome .. $119.95 

QC1418P 14* Flai Screen Paper White Mono ... $119.95 
QC1478 14- VGA 720x480 $399.95 


NEW! Multiscan 
Monitors VGA 
Card Package 


JE2056 Package 


TM61S5 MonHor 



GC1501 VGA Card 


3.5" and 5.25' 
Floppy Disk 
Drives 

MPF11 Pictured 



Sony 

MPF11 3 S' 720Kb Inlemal Floppy Drive $69.95 
SMK 5 25* Irtstaiiation Kit W'Facepiate $14.95 


Toshiba 

352KU 3 S’ 720Kb Internal Orrve ....$109.95 
356KU 3 S* 1 44MD imemal Orrve ... $1 29.95 


TEAC 

FD55B s 2S‘ 360Kb Han Height $99.95 

FD55GFV S2S' 1 2t4b Han Height... $119.95 

Jameco 

JE1020 S 2S' 360Kb Hall Height Black $89.95 
JE1021 5.25’ 360Kb Hall Hergm Beige $89.95 
JE1022 5 2S’ ' 2Mb Half Height Gray $99.95 


CB6000 

CB6010 

IB1200 

MB4320 

MB4420 


CB6000 Pictured 

Connection.... $699.95 

Coprocessor 

Modem Option $249.95 

lorceeooo 

Inboard 386 PC $599.95 

wtMBRAM 

Above Board 286 ....$429.95 

PLUS with 5I2KAAM. 

Above Board 286 .... $529.95 
PLUSMuft-boardw,Sl2KRAM 


Quadram FAX Board 


• IBM PC'XT A'' 
Compatible 
•4800 Baud 

• Inctudes speaker 
manual phone cord 
and a t year warranty 


JTFAX $249.95 



Call or Write 
Today ; 

for a FREE 
Catalog or Flyer 

24-Hour 

Ofder Hotline... 
(^15) 592-8097 


Jameco DB25 & 
Centronics Switch Boxes 

• All Pins Switched 

• Long-lile Operation 

• Gold Plated Female 
Connectors 

JEH70 Pictured 

PattMfl. Baaertattoit edGB- 

JE1170 0B25^P41 AiB Switch $22.95 

JE1171 0B2$p4iAtB.-C Switch ...$27.95 
JE1172 0B2S-pm AtBX^D Switch $29.95 
JE1173 Can 36-p<n A‘B Switch.... $24.95 
JE1174 Can 36 pin A/S<C Switch $27.95 


STAR Multi-Font Dot 
Matrix Printer 



• 9-pin dot mainx print head • Centronics 
parallel interface * Epson or IBM modes 

• Creative text pnnting available with Couner. 
Sansenl. Oralor-1 and Oator-2 m a choice 
of Condensed or Regular Pwa or Ekie 

NX 1 000 Dot Matrix Pimter... $199.95 

NX1000R Replacement Printer Ribbon..49.85 


R/XEGA and VGA Paint 


■ IBM PC/XT/AT 

■ Pop-vp Menu 
’ Zoom Image Windows 

■ Image Library 


EGAP EGA Paint Program... $79.95 
VGAP VGA Paint Prog.am $119.95 



• IBM PC/XTiAT Compaiibie 

• Fury MS/PC DOS Comp 

• On-screen help 

. Suoports Multiple Partilons 


Part No. Paacrtotlon 

EZDOS DOS Software .... $49.95 I 
EZDOSP DOS w/T rueBasic $69.95 


Dynamic RAMs 

4164.150 65.636x1 (fSOns) $2.59 

41256*100 262 144x1 (toons) $7.25 

41256-120 262 144x1 (t20ns| $6.96 

41256-150 262 I44xt (tsons) $6.49 

511000P-10 t.048 576x1 (toons) $19.95 

51100^-60 i.04S S76xt (80ns) $22.95 


V20 & Math Coprocessors 

UP070108-S (5MHr)V20 (Replaces 6086) ....$5.95 
ljP07010B4 (8MH2)V2C (Replaces 8088?) ..$7.95 

8(M7-2 PC/XTComp (8MHz| $134.95 

80287-10 ATComp (tOMHz) $259.95 

60387-16 386 Comp (16MHz) $395.95 

60387-20 386 Comp (20MHZ) $4m.95 


Seagate Hard Disk Drives 
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NEW! SCSI 
Hard Drives 



ST1S7N 

ST22SXT 



ST4144 


Data Technology 
30 Mb Hard Disk 



• IBM PC/XT Compatible • Self-contained 
hard disk sub-system • Low-level formatted 

• Easy installation • Self-booting • Low pow- 
er consumption • One- Year Warranty 

SA30 $379.95 


Colorado 
Memory 
40Mb 
Tape 
Back-Up 



■ IBM POXJIAJ Compatible • Back up 40Mb 
in 40 minutes < Menu driven software * Full 
and incremental back-up capabilities 
DJ10 40MbTapeBadi'Upw/Tapa $299.95 
TB40 40M0 Tape Cartridge —.$24.95 


Computer Keyboards 

For IBM PC/XT/AT and Compatibles 


With Solar 
Calculator! 


JE2016 Pictured 


JE1015 64.Key Standard AT Style Layout ,.........$59.95 

JE1016 101 -Key Enhanced Layout with 12 Function Keys $69.95 

JE2016 111-Key Enhanced Layout with Solar Powered Calculator..... $79.95 


JE2017 NEW! 104-Key Enhanced Layout with Trackball (200 DPI Resolution) $109.95 



1355 Shoreway Read 
Balmont. CA 94002 
24 Hour Order Hotline (415) 592-8097 
FAX'S (415) 592-2503 or (415) 595-2664 
Telex 1 76043 ■ Ans Back: Jameco Bimt 
Data Sheets - SOe each 
Send S2.00 Peelege lor a FREE 4S-Pege FL YER 
> 1989 Jameco Electronics 889 
IBM Is a registered Iraoemark of 
International Business Machines 


1 


■ ' J ELECTRONICS ■ 

fyuyiC’ 


$20.00 Minimum Order - U.S. Funds Only 
CA Residents Add 6%. 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1 -50 Insurance 
(May vary according to weight) 
Terms. Prices sui^l to change without nobce. 
We are not responsible for typographical errors 
We reserve the right to substitute manufacturers 
Items subject to availability and pnor sale 
Products pctured may only be representative 
Con^ptete list of terms/warraniies is available upon request 


24-Hour Order Hotline (415) 592-6097 • The Following Phone Lines Aie Available From 7AM - SPM P.S.T.: 

• Customer Service (41S) 592-8121 • Technical Assistance (415) 592-9990 • Credit Department (415) 592-9983 • All Other Inquiries (415) 592-7108 


CIRCLE 346 ON READER SERVICE CARD 











Benefit from breakthrough 

and experience 


Complete* 12 j 16, 20, 25 and 33 MHZ Systems with 


SIVA Systems from VNS America 
Corp. delivers the uncompromising 
power you want, phis the hardware/ 
software products you need. 
Promptly. Courteously. 

Enjoy the IBM^-compatihility, speed 
and future upgradeability you would 
expect from up-to^late premium 
quality computers. And, enjoy the 
price savings and last servkx so 
many have come to appreciate from 
VNS America Corp. 


About VNS America Corp. 

VNS America Corp. and its associate 
companies pool their expertise and 
buying power to bring you premium, 
name brand products at breakthrough 
prices. 

We’re bold, colorful and innovative. 

We have to be to gain your attention in 
this ultra-competitive industry. But, our 
products and service are first rate 
because we need your confidence to 
succeed. 

IBM set the standard... we’re just 
making it affordable to thousands of 
companies and individuals that want the 
best quality at the best prices. 


TRY US 

Call 1-800-444-SIVA 
VNS America Corp. 

Suite 270, 910 Boston Post Road 
Marltraro, Massachusetts 01752 U.SA 
In Massachusetts 508-481-3726 
FAX: 508-481-2218 


The Powerful SIVA 386 System 


standard 386 Features: 

• 32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

• 16/20 MHZ Keyboard 
selectable. 

• ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1.2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 5 half-height 
drive openings. 


• High-resolution 12' Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• EGA Controller Standard. 

• 101 Key Enhanced Keyboard, 
Pleasant “TSctile-Click” Feel. 

•80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

* 1995 . 



Upgrades for your 

386 System; 

• VGA Color Upgrade — 
add only $495. 

• EGA Upgrade — 
add only $295. 

• 20 MHz CPU Upgrade - 
add only $195. 

• Call for all other options 
and upgrades. 



regMmd tndmarit of Microcoft Corpontion. • VP/ix INTERACTIVE Systtoi CoipaagiDO. 

tBcfaai# withoat Bobce. CkO fcr coaplUiMatMiriMBi: 





pricing from VNS America:" 
unmatched performance! 


Premium Name Brand Peripherals and Software! 


*1295. 

12 MHZ 286 0 Wait State 


The Economical SIVA 286 

A Complete 12 MHZ High-Speed SIVA 286 System 
with 40MB (28MSST251-1) Hard Disk 

Complete System Features: 


I 80286 CPU, 8/12 MHZ Dual Speed, Keyboard 
Selectable 







S 
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I High-Speed RAM, 512K Expandable to 4MB on the 
Motheriward (16MB System Total) 

I Phoenix BIOS 

I 40MB Hard Drive, 1.2MB Floppy Drive 
I Ultra High-Speed Floppy, Hard Disk Controller 
1:1 Interleave, 800KB/Sec TVansfer Rate 
I High Resolution 12" Amber Display with Tilt and 
Swivel Base, Compatible Graphics Controller 
I Full 101-Key Enhanced Keyboard, Pleasant 
Thctile-Click Feel 

> TVo Serial and One Parallel Printer Ports and 
One Mouse Port (IBM PS/2 Compatible) 

■ 3-16 Bit and 1-8 Bit Free Expansion Slots 

■ Clock Calendar with Off-Board Battery Backup 

■ 80287 Support, up to 10 MHZ 

■ Meets FCC Requirements 


*1295. 


Standard System without Hard Disk $995 


If— fr — ■! r»r«lml«i«r»Mi | 
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Lowest Cost Upgrades 

■ Additional 512K Memory... $195. 

■ Additional 1.5MB Memory... $395. 

■ EGA Upgrade... $295. 


Five Additional Reasons to Call VNS America Now. . . 


■ Produced by High Technology Manufacturing Processes 

■ Same Day Shipment 

■ Supports 3.5' and 5.25" Floppy Disks 

■ lOOlfrCompatible with Your Budget 

■ Phoenix BIOS 



’Complete: includes 12 MHz high-speed SIVA 286 System with 40 MB hard disk drive, monitor and keyboard. 

** VNS Amenca is a trademark of VNS America Corp. 


VNS America Corp. 


Call 8:30 to 9:00 EST Mon.-Fri. 
8:30 to 5:00 EST Sat. 


Order Now Toll-Free 

1-800-444-SIVA 


*<^mplete unit includes CPU, -monitor, keyboard and 40 MB hard disk drive. 

anmmMKEADEasinneBD 




Chosen #1 In Value 
By Corporate Buyers 



B est Buys. With twice the speed of an 
IBM XT', the CompuAdd T^rbo/lO is 
a popular choice for home users and 
small businesses. Its 8088 microprocessor, 
running at lOMHz, is fully IBM-compatible 
And with eight expansion slots you can easily 
add enhancements such as FAX boards, 
memory caiids and mouse devices. The Turbo/10 
comes equipped with a 5.25" 360KB diskette 
keyboard, and a wide choice of options. 


“Its fast performance, low price 
and superior keyboard make it 
a solid value." pc World is/ssi 



B usiness Workhorses. The CompuAdd 
286/12 is chosen first by value-minded 
buyers for its solid performance and 
low price. In a compeirison of five “Hot” 80286 
bargains by PC/Computing (2189), CompuAdd’s 
spe^ came out on top. Little wonder. With a 
12MHz processor speed and 0 wait state archi- 
tecture, the 286/12 is 50% faster than the 
IBM AT, with a 13.7 rating on Norton’s 
SI 4.0 test. 


“The ^stem combines high speed 
and a low price for a very good 
value.” Info World (1/25/88) 



90-Day Express Product Exchange 

Should you encounter a problem affecting the 
service or operation of your system purchase or 
starter kit (CPU, monitor or keyboard) in the first 90 
days, we will determine the cause, and if needed, 
ship a replacement part within 48 hours via Federal 
Express at our expense. Call for complete details. 


To Order 

800 - 666-1872 

Customer Support: 800 - 999-9901 

International: 512-250-5575 


FAX; 512-250-5760 


When PC Week asked corporate buyers how 
satisfied th^ were with their 286/12MHz 
computers, CompuAdd was number one 
in value for the price 


CompuAdd 286/20 

• 80286 processor running at 
20MHz or 8MHz switchable 
system speeds 

• 0 wait state (four-way interleave) 

• 1MB RAM expandable to SMB 

• Choice of 5.25" 1.2MB or 3.5" 
1.44MB diskette drive 

• Dual diskette/hard drive controller 

• Eight expansion slots 

• Two serial ports and a parallel 
port built-in 

• 80287 math coprocessor support 

• Enhanced 101-key keyboard 

• 20.4 on Norton's SI 4.0 test 
(225 rating with 2MB memory 
and four-way interleave) 

$1595 


286/20 System 

MGA 

EGA 

VGA 

40Me 

S2.1S5 

S2S05 

$2625 

80MB 

$2345 

$2,695 

$2615 


CompuAdd 386/16 

• 80386 processor running at 
16MHz or 6MHz 

• 32-bit high speed RAM board 

• 0 wait state (page-mode 
memory) 

• 1MB RAM expandable to 4MB 

• System/option ROM shadowing 

• Choice of 5.25" 1.2MB or 35" 
1.44M6 diskette drive 

• Dual diskette/hard drive 
controller 

• Seven expansion slots 

• 60287 math coprocessor support 

• Choice of enhanced 101-key. 
AT-style, or 5151 keyboard 

• 17.6 on Norton's SI 4.0 test 


$1795 


366/16 System 

MGA 

EGA 

VGA 

40Me 

S236i 

$2,705 

$2625 

80MB 

$2545 

$2695 

$3615 


O n-Site Service You’ll get On-Site war- 
ranty protection free for a full year 
when you purchase any CompuAdd 
286/20 or 386 computer. Just call our toll- 
free customer support line at the first sign of 
a problem. If we can’t solve it on the phone, a 
field technician will be at your office the next 
business day. 


“CompuAdd is serious about selling to corpora- 
tions, and it’s got the demonstration, training, 
support, and service policies to prove it.” 

ftrsonal Computing (2/89) 



Free INTEGRATOR™ Software 

All 286 and 386 systems come with the 
user-friendly INTEGRATOR software 
package^ featuring programfrle managers, 
cardfile database, calendar, calculator, 
text editor, and rc-FullBak™. 


CompuAdd 386/20 

• 80386 processor running at 
20MHz or 8MHz 

• 0 wait state (32KB cache 
memory) 

• 32-bit high speed RAM board 
with 1MB RAM expands to 16MB 

• System/option ROM shadowing 

• Choice of 5.25" 1.2MB or 35" 
1.44MB diskette drive 

• Dual diskette/hard drive 
controller 

• Seven expansion slots 

• Two serial ports and a parallel 
port built-in 

• 80387 and Weitek math 
coprocessor support 

• Enhanced 101-k^ keyboard 

• 23.0 on Norton's SI 4.0 test 

$2195 


386/20 System 

MGA 

EGA 

VGA 

40MB 

$2,755 

$3,105 

$3225 

eOMB 

$2645 

$3,295 

$3,415 


CompuAdd 386/25 

• 80386 processor running at 
25MHz or 8MHz 

• 0 wait state (32KB cache 
memory) 

• 32-bit high speed RAM board 
with 1MB RAM expands to 16MB 

• System/option ROM shadowing 

• Choice of 5.25" 1.2MB or 35" 
1.44MB diskette drive 

• Dual diskette/hard drive 
controller 

• Seven expansion slots 

• Two serial ports and a parallel 
port built-in 

• 80387 and Weitek math 
coprocessor support 

• Enhanced 101-k^ keyboard 

• 288 on Norton's SI 4.0 test 

$2895 


366/25 System 

MGA 

EGA 

VGA 

40MB 

$3,455 

$3605 

$3625 

80M6 

$3645 

$3695 

$4,115 


One-Year Limited Warranty 

If we can’t correct a hardware problem over the 
phone, you can ship your system to our Austin 
office and we’ll fix it and pay the freight back to 
your location. 



“ . . packed 
with features— 
at prices 
that won’t 
empty your 
savings 
account" 

PC Magazine 
isgossi 
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CORPORATION 


12303 Technology Blvd. Austin, Texas 78727 





Now With 
30MB Hard Drive 



Qrp A TDT^T^TD Instant Computing Without the Guesswork. 

0 We’ve matched up two of om most popular com- 

K j ^ pj puters with all the software and accessories you’ll 

I I V need to start computing today. Complete with a 

X 1 . kJ dot-matrix printer! 


Career Starter Kif 




A workhorse system based on the trusty Turbo/10, 
a PC Wbrid “Best Buy." Perfect for students or 
home users. 

Kit includes: 

CompuAdd 1Urtx>/10 computer running at 10MHz 
and 4.77MHz; 640KB RAM; 5.25- 360KB diskette 
drive; diskette drive controller; eight expansion slots; 
math coprocessor support; and choice of AT>style. 
5151, or enhanced 101-key keyboard. 

Monochrome nrwnogrephics monitor or upgrade to 
EGA or VGA color video. 

Star Micfonics NX-1000^ printer with multiple type 
styles. 144cps draft and Steps near letter quality. 

Hard Drive upgrade increases your system capacity 
with an optional 30MB hard drive. See the chart below. 

Accessories and software includirrg paper, printer 
cable, ten diskettes artd Spinnaker' Eight-in-One^ 
integrated software. Plus CompuAdd MS-DOS* 
and GW aAStC* (v4D1). PC-FullBak~ software with 
optional hard drive. 


$879 


Hard Drives Monographics EGA VGA 

No Hard Drive $879 $1,229 $1349 

30MB $1,129 $1,479 $1399 


rofessional Starter Kit 


Our best selllrtg kit. The CompuAdd 286/12 is a 
popular entry-ievet computer for the business errviron- 
ment due to its low price artd 286 performartce. 
InkjUMxfd said of the 286/12, "The system combines 
high speed and a low price for a very good value.” 

I^t irKludes: 

CompuAdd 286/12 computer running at 12MHz and 
6MHz; 512KB RAM expar>dable to 1MB; 5.25" 1.2MB 
diskene drive; 30MB hard drive (or upgrade, see chart); 
eight expansion slots; math coprocessor support; and 
choice of AT-style. 5151, or enharx^d 101-key keyboard. 
Mortochrome ntonographics monitor or upgrade to 
EGA or VGA color video. 

Panasonic 1180 printer with tractor/friction paper feed, 
printing I92cps draft and 36cps near letter quality. 
/Accessories and software including paper, printer 
cable, ten diskettes ar>d CompuAdd INT^RATOR'^ 
with program/file manager, cardfile database, calerxiar, 
calculator, text editor, and PC-FutIBak software, plus 
CompuAdd MS-DOS and QW-BASIC (v4X)1). 


$1495 


Hard Orfvea 

Monographics 

EGA 

VGA 

30MB 

$1,495 

$1345 

$1,965 

40MB 

$1395 

$1345 

$2,065 




Monitors 


Monographics 

Flat screen monitor with 
12” screen and tilt/swivel.. $95 

CGA 

IBM -compatible color 


monitor with 14" 

diagonal screen $239 

EGA 

IBM-compatible 14" 

EGA monitor $349 



Amdek 432W monochrome 
monitor with flat screen 


and tilt/swivet $220 

Color VGA 14" analog 

monitor $415 

Zenith 14" Color VGA 
monitor 640x480 $649 


Combos 


Monographics Combo 
Monographics 12* flat screen 
monitor with tilt/swivel, 
plus monographics card . $139 

CGA Combo 

CGA 14" IBM-compatible 
monitor with up to 640x240 
resolution, plus CGA 
graphics card $279 

EGA Combo 

EGA 14” IBM-compatible 
monitor with 640x350 
resolution, plus EGA 
graphics card $489 

VGA Combo 
VGA 14" analog monitor 
with 16 out of ^6K colors, 
plus VGA graphics card . . $61 5 

Super VGA Combo 

Mitsubishi Diamond Scan 
monitor with resolution up 
to 800x600 and dot pitch 
of 031 plus a CompuAdd 
16-Bit VGA card $745 



37 RETAIL OUTLETS 
Enjoy CompuAdd prices in a 
hands-on atmosphere. 

Austin (2) • Dallas (2) • San Antonio (3) * 
Fort • Phoenix (2) ■ El Paso * St. 
Louis (2) * Oerrver (2) * Kansas City (2) * 
AUama (2) • Chicago • Miami • Balti- 
more • Boston • Newark • Detroit (2) * 
New Vbrk * Ealonlown • Raleigh • 

Palm Beach • Airfield * Minneapolis ( 2 ) « 
Ibronio * Houston (2) * Ei^son 


One-Year FREE Technical Support 

Call 800-999-9901 any weekday from 8 a.m. to 
7 p.m. CST, and our technical support representa- 
tives will be happy to talk you through any hardware 
or software difficulty. If we cannot resolve a hard- 
ware problem over the phone, you may ship your 
system to our Austin service center and we will fix 
it free and pay the return freight. 




Value/Price Leader 


Hard Drives 


Diskette Drives 




with every 
hard drive 
purchased. 


PC‘FULLBRI^' 

backup software 
a $59.95 value 

by 

^WESTLAKE DAIA 



ATs and Compatibles 
Seagate' 

20MB (65ms) $219 

40MB (28ms) $399 

80MB (28ms) full-height . $629 

MinfScribe' 

43MB (2Sms) $449 

71MB (28ms) $569 


XTs and Compatibles 
Seagate 

20MB (65ms) $279 

30MB (6Sms) $299 

MiniScribe 

20MB (65ms) $279 

40MB (61ms) $379 

Flashcards for XTs 
Fast, high capacity MiniScribe 
hard drive mounted on a bracket 
with controller for trouble-free 
Installation. 


Flashcard 20™ (20MB, 65ms) $299 

Flashcard 30™ (30MB, 65ms) $329 

Flashcard 40™ (40MB 45ms) $399 



HardCache/ 



E SDI" Card^ ^ 

i'll 

Up to 30 Times 
Faster Average 
Access Time! 


■ Disk access to cached data 
reduced to less than O-Sms 

■ Expandable On-Board Cache 
Memory— Up to 4MB! 

■ Operating system compat- 
ibility wHh: 

• MS-DOS’ v3.2 and above 

• OS/2* vl.1 

• SCO' XenixTM 286 v2.23 
and 386 v23 

Upgrades require 100ns SIMMs. 

Base configuration with 256K6. 

30-Days To Make Up 
Vbur Mind 

Every hardware product and 
office accessory we sell will give 
complete satisfaction or you may 
return it within 30 days of pur- 
chase for a refund of the unit 
price. Please call for an authoriza- 
tion number so we may process 
your refund more quickly. 


■ Network compatibfilty with: 

• Novell 2,15 SFT/Advanced 

• 3Com' 3-fShare™ v13.1 and 
3-fOpen™ v1.0 

• IBM PC LAN 1.2 

■ HatdCache/ESDI Utilities 
Menu-driven setup, low-level 
formatting, and surface analysis 
p/us detailed cache statistics. 


Only. 


$495 



360KB 5.25" diskette 
drive for the XT (black) . , 
360KB 5.25" diskette 
drive for the AT (gray) . . . 
360KB 5.25" TeaC 
drive for the XT (black) . . 
360KB 5.25" Teac 
drive for the XT (gray) . . . 
720KB 3-5" diskette 
drive for the XT (black) . . 
720KB aS" diskette 
drive for the AT (gray) . . . 



1.44MB 35" diskette 
drive (gray) 

(Rbq. $109) . . .$89 


1.2MB 5.25" diskette drive 

for the AT (gray) $95 

1.2MB 5.25" Teac drive 
for the AT (gray) $119 


SIMMs 

In sets of 9 with a one year 
warranty. 

256KB SIMM 

modules (120ns) CALL 

2S6KB SIMM 

modules (100ns) CALL 

256KB SIMM 

modules (70ns) CALL 

1MB SIMM 

modules (100ns) CALL 

Call for our latest low prices. 

Chips 

64KB Chip Set (120ns) . . CALL 
256KB Chip Set (80ns) . . CALL 
256KB Chip Set (100ns) . .CALL 
256KB Chip Set (120ns) . .CALL 
256KB Chip Set (150ns) . .CALL 


To Orijer In The U.S. 

Call Toll-Free: 

800 - 666-1872 

Customer Service: 800*999-9901 


Printers 

Epson' LX-810 

80 columns, 200cps 
draft, 30cps NLQ 

$199 

Epson FX-1050 

132 columns, 264cps 
draft, 54cps NLQ 

$449 

Epson LQ-510 

80 «>lumns. 225cps 
draft, 75cps LQ 

$349 

Epson LQ-950 

104 columns, 330cps 
draft. IHcps LQ 

$579 

Epson LO-1050 

132 columns 264cps 
draft, 68cps LQ 

$739 

Panasonic 1180 

60 columns. 192cps 
draft, 38cps NLQ 

$195 

Panasonic 1191 

132 columns 240cps 
draft. 46cps NLQ 

$259 

Panasonic 1524 

132 columns 240cps 
draft, 80cps NLQ 

$559 

Panasonic 1595 

132 columns. 240cps 
draft. 51cps NLQ 

$465 

Okidata 321 

132 columns, 300cps 
draft, 63cps NLQ 

$465 

Okidata 390 

80 columns 270cps 
draft, 90cps LQ 

$469 



Math 

Coprocessors 

8087-3 5MHz 

coprocessor $99 

8087-2 8MHz 

coprocessor $149 

80287-8 8MHz 

coprocessor $219 

80287-10 10MHz 

coprocessor $259 

80387-16 16MHz 

coprocessor $399 

80387-20 20MHz 

coprocessor $459 

80387-25 25MHz 

coprocessor $589 


International 512-258-5575 


FAX: 512-250-5760 


ComouPIdd 

CORPORATION 


12303 Technology Blvd. Austin. Texas 78727 



Affordable Accessories 


Pointing Devices 




Logitech' Serial 
and PS/2 
Mouse 

programmable 
with three a. 
buttons.. $105'' 


CompuAdd Serial Mouse 

features Dr. HALO^" III. 

pad, and pocket $55 

Microsoft' Bus Mouse 
mechanical mouse with 
bus interface $119 

Genius Digitizer Tablet 
provides resolutions up to 1000 
lines per inch on a 12" x 12" 
work area. Includes 
Dr. HALO III software $309 

Mach III Joystick $35 

CompuAdd Joystick 
(Reg. S19.95) 

Now Only $14.95 


Diskette 

Holders 

File boxes hold 100 
5.25" diskettes, with lock 
meg. $8; $4.79 

RIe boxes hold 120 5.25" 

diskettes, with lock $7.95 

File boxes hold BO 
35" disks, with lock .... $9.95 
Portable carrying-case 
holds 120 5.25" 

diskettes .... $24.95 

Genuine Brown Leather 
Portfolio carries ten 3.5" 
disks in anti-static pockets. $19 


Keyboard 

Drawers 


Keyboard drawer for storage 
under CPU or monitor 
(R^g. S3S.9S} $25.95 

Undercarriage drawer 
attaches under desktop 
or shelf . $24.95 


Cards 


I/O Cards 

AT I/O serial port 

and parallel port $49 

XT I/O serial port, parallel 
port, game port, and 
clock/calendar $55 

Video Cards 

Monographics card up to 

720 x 346 resolution $49 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution $179 

Hercules^” Color Graphics 
card for AT on a half-size 

card $149 

CompuAdd EGA-4eO IBM/ 
EGA-compatible card with 
256KB display memory ... $179 
CompuAdd 16-Bit VGA card 
800x600 resolution. 16/256K 
colors, supports IBM VGA, 

CGA, and Hercules 
Monochrome graphics ... $260 
Video-7 ‘Vega VGA card 
640x480 and 600x600 
resolutions with 16/256K 
color capability $279 


Accelerator Cards 
ChargeCard 266^" makes 
your XT run 6.6 times 

faster $249 

Orchid TinyTurbo^ Board 
for the speed of an AT . . . $279 


Multifunction Cards 

AT Multifunction card 
with 0KB, up to 15MB 
RAM expansion, serial, 
parallel and game ports, 
for ATs and compatibles 
(Reg. $99) $85.99 

XT Multifunction card 
with 384KB RAM. parallel port, 
serial port, ciock/calendar, 
and game port for PCs 
or compatibles $199 


Memory Cards 

MEM-576 with 0KB $35 

EMS XT with 0KB $99 

EMS AT with 0KB $119 

Intel /U>ove^" Board Plus 
with 512KB $419 


CompuAdd 


Tandy Products 


Flashcards 

Fla8hCard-20^'*— 20MB drive and 
controller card mounted on 
brackets. For 1000/A/SX/TX. .$319 

FlashCard-SO^**— 30MB drive and 
controller card mounted on 
brackets. For 1000/A/SX/TX.. $359 

Diskette Drives 

360KB drive for 

1000/A/sxrrx $99 

360KB drive for 

3000HL $99 

720KB for 1000/A/SX/TX $109 


Hard Drives 

20MB half-height drive 

for 1000/A (65ms) $299 

20MB half-height drive 

for SX/TX (65ms) $299 

20MB half-height drive 

for 3000HL (65ms) $369 

40MB half-height drive 

for 1000/A (61ms) $395 

40MB half-height drive 

for SX/TX (61ms) $439 

44MB half-height drive 

for 3000HL (25ms) $639 


Surge 

Suppressors 


RS-232 (M-F) surge suppressor 
for serial ports $4.95 

6-outlet basic surge suppressor 
with circuit breaker $7.35 

6-outlet full surge suppressor 
with surge indicator light. .$9.95 
4-outlet suppressor with light 
and EMI-RFI filtration $13.95 


Cables 

Parallel Printer Cables 

6' cable 

(DB25M to C36M) ... 

$9.95 

10' cable 

(DB25M to C36M) .... 

$11.95 

Full Pin Cables 

6' cable 

(DB25M to DB25F) . . . 

$9.95 

6’ cable 

(DB25M to DB25M) . . . 

$10.95 


Switch Boxes 




(Numbers in parentheses indicate 
computers to peripherals.) 

Manual 

25-pln (serial or parallel) 

X (2/2) $35 

ABCD (4/1) $33 

36-pln (Centronics) 

X (2/2) $35 

AB (2/1) $29 

ABC (3/1) $29 

Automatic 

Serial (4/1) $75 


Software 


Over 500 titles in stock! 
Financial 

Dac-Easy'*^ Accounting . . . $59 
Managing Your Money! . . $118 

Quicken $30 

Spreadsheets 

Microsoft Excel . . $239 

Lotus 1.2.3' CALL 

Quattro™ $158 

Utilities 

Copy IT PC $24 

FASTBACK Plus $99 

Norton Commander . . . $45 

Norton Utilities"* Advanced $85 

PC Tools' Deluxe $38 

Word Processors 

Gram-mat*ik III"* . . . $52 

MultiMate Advantage W**. $274 
PFS: Professional Write . . $125 

Microsoft Word $229 

WordPerfect' (Version 5.0) $229 

WordPerfect (35") $229 

WordStar' (Version 55) . $199 


paigoutadetfteeon ti rwn M us movaM cod) aml . . . . 

to /^O/fPO ttlQiBioe (MnoHATi $10) Aji rdum *air» mud tw acoompanM Dy 
■ Rdum Md chB ndi M Authonobon number, cdl our Mehncd supponCudomer 
Mrv«b dMdtman Pno« and daaarpnons are tuOied id change vnthoui nobca 
AZ. OQ a. FL QA. lU K& MA. MO. Ml. MN MQ NC NJ. NY. M TX raaKlem. 
pMeae atia appropnaH locd taite tax Tiwiy-dM monethMcfc guaramea doee not 
include rdum or fNtpfrtO and hanOing Opaned M ftwe f e « ndrv«ekAtdat)le 

CorpcNate and Institutional Accounts 

Wa are dattcdeJ to provrOrng the proteeawnd service you reomre to keep your 
Curaaa rumng Mb accepl ptachM orders on a nd drma bass (mtrwTHjm 

nrdti approved credl and a mmimian mnal purchase ol $500 VW provide a 
lUMne Mchncal ddf to aneMor your queabona and make lad repairs, il ne e ded 

800456-3116 

Outside United States: 512-258-5575 


To Order In The U.S. 
Call Toll-Free: 

800 - 666-1872 


Customer Service: 800-999-9901 


International: 512-258-5575 


ComouRdd 

CORPORATION 

ORCLE 294 ON READER SERVICE CARD 
FAX: 512-250-5760 12303 Technology Bivd. Austin, Texas 78727 





LAPTOP COMPUTERS 


SPKIAlMUCmOtimLMPTOn 


TOSHIBA 

.ALL MODELS SPECIAL PRICE 

NEC 

.ALL MODELS SPECIAL PRICE 

ZENITH 

.ALL MODELS SPECIAL PRICE 

COMPUTERS 


COMPAQ 

. 2866 MODEL 1 1 meg-ram .... 

.CALL 

COMPAQ 

. (a$ above wMOrnb bard) 

.CALL 

COMPAQ 

. 386/20e MODEL t wMOmb ... 

-CALL 

AST 

.80 286/10MH2/512K - 

.1394 

AST 

.140X 266/1 0MHz/1mb/^b 

CALL 

AST 

. 300C 386/20MHZ/1 mb/40mb . CALL 

PACXAMfOi 



VX-SBS 

.8088/8MHZ/640K 

...699 

PB2B6-10 

. 266/1 0MHz/640K/40mb 

.1570 

PB900 NEW 

.266/16MHz/1mb/40mb 

.CALL 

P81000 NEW 

.286/20MHz/1mb/80mb 

.CALL 

PBSBB-IB 

.l6MHz/lmb/40mb 

.2450 

WYSE 

-SIVSfVSO 284/364/289 

DISC DRIVES / TAPE BACKUP 

SEAGATE 

,.ST225R 20meg Kit 

246 

SEAGATE 

..ST238R 30meg kit 

,279 

SEAGATE 

,. ST251 -0 40meQ 40ms 

...329 

SEAGATE 

..ST25M 40meg28ms 

,...359 

SEAGATE 


CALL 

TOSHIBA 

.1.44mb 3.5’ floppy 

...105 

MOUNTAIN 

. 40meg int/ext 369/CALL 

ARCHIVE 

. ISOmeg internal tape 

924 

BERNOULLI BOX. 


,...779 

BERNOULLI BOX. 


,...979 

FAX MACHINES 


MURATA 

.1200/1600 609/0411 

PANASONIC 

.PANAFAX MODELS 

CALL 

SHARP 

.ALL MODELS 

CALL 





r 




PRINTERS 


FAMASOKK 


KXP1180 

...184 

KXP1191 

...234 

KXP1124 

...319 

MC 


P2200 

...345 

P5200 

...507 

OKHUTA 


182+ 

...228 

320 

...329 

321 

...463 

STAS 


NX1000 

,..169 

NXIOOORainbow.229 

cpsm 


FX-850 

.CALL 

FX-105D 

.CALL 

L0-500 

.CALL 

HEmmruKAKD 

DESKJET 

...560 

DESKJn. 

.CALL 


KXP1595 438 

KXP1524 CALL 

KXP4450 Laser 1390 

P5300 CALL 

LC89a Laser. ...3136 

390 463 

391 634 

393/393C CALL 

NX2400 309 

MX2410 428 

LQ-850 CALL 

LQ-1050 CALL 

LQ-2550 CALL 


LASERJET II ....1675 
USERJET no.. CALL 






MONITORS 



KtC 



MULTISYNC GSA .... 

.14' mono 

...195 

MULTISYNC IIA 

. 14* 800x600 

...498 

MULTISYNC 30 

.14- 1024x768 

...658 

MULTISYNC plus .... 

.15-960x720 

...879 

MULTISYNC XL 

.19- 1024x768 

...Call 

FACKAROKU 



PB1272A 


7ft 

PB1472A 

.14- Flat Monochrome . 99 

PB1452CG 

.14* CGA 640x200 

222 

PB1439EG 

.14* EGA 640x350 

. 349 

PB8541VG 

.14* VGA 640x480 

.. 317 

PB8526MS 

.14- Multi 800x580 . 

.CALL 

PB1518 

.15- white full page . 

CALL 

ZENITH 1490 

. 14‘VGA 640X480 

599 

PHIHCCTON 

.ULTRA-12 800x600 

..478 

MITSUBISHI 

.DIAMOND SCAN 

CALL 

SAMSUNG a AMDEK 


CALL 


VIDEO BOARDS 

ORCHID All Models CALL 

ATI CGA video board 59 

ATI EGA WONDER 225 

ATI VGA WONDER w/mouse 256K 305 

ATI VGA WONDER w/mouse 512K.399 

PARADISE ...480 autoswitch 179 

PARADISE ...VGAt/VGA+16 249/288 

PARADISE ...VGA Pro $398 

VIDEO 7 Vega Deluxe 209 

VIDEO 7 Fastwrite VGA 299 

VIDEO? VRAM VGA 464 

HERCULES ..Graphics Card + 168 



The PANASONIC 1100 SERIES. 

The Next Generation in Performance! 



Laser Partner- 



HIGH SPEED AT A LOW PRICE 

• 11 pages per minute. 

• Two 250 sheet paper cassettes. 

• 300 dot-per-inch resolution. 

• 5 emulations incl. HP Laser & Epson. 

• Parallel and serial interface. 

• 51 2K RAM (1 .5 mb upgrade). 

• 11 resident fonts. 

• Optional legal & envelope cassettes. 

• 1 year Panasonic warranty. 


KX-P1180 & KX-P1191 

• 9-pin printer. 

• 240cps draft (192cpsKX-P1 180). 

• Rear, top or bottom paper teed. 

• Push/pull tractor. 

• 6K buffer (3K on KX-P1 180). 

• Auto paper loading feature. 

• Paper parking feature. 

• Emuiates Epson & IBM. 

• 2 year Panasonic Warranty. 


KX-P1124 

• 24 pin high resolution printer. 

• 192cps draft printing speed. 

• Rear, front, top or bottom paper feed. 

• Push/pull tractor. • 6K buffer. 

• Auto paper loading. 

• Paper parking. 

• 3 macro settings. 

• Emulates Epson and IBM. 

• 2 year Panasonic warranty. 


( ■mbwest 

COMPUTER 
WORKS 

350 Lexington Drive. Buffalo Grove. 


800 - 669-5208 

CUSTOMER SERVICE 312-459-6883 • FAX 312-459-6933 

60089 ORDERS SHIPPED WRHIN 24 HOURS • IF YOU FIND A BEHER PRICE CALL US 


DIRECT 
ORDER 
UME 


2E 


Approwd corportii 4 Mwowmi 
PO'tacttpM 

• Vow cr«M cird « nol CTiirpM unU 
ITw product n sfNpptd 

• Piraonii and company ctwcks win 
daiay order 2 waaks 

• Can us for duamiy discounts 

• Pness subfM to cninpe 


CIRCLE 489 ON READER SERVICE CARD 








nrllngton ©>mputer iProcluct/ gives you the 
best prices. . .and seivicel 


IBM PERSONAL SYSTEM II 

Model 30. 286. 20 MB. w/Monitor S2099 

Model 50Z, 30 MB. w/Monitor S2549 

Model 60, w/44 MB and Monitor 53595 

Model 60, w/70 MB and Monitor 53595 

Model 70, w/60 MB and Monitor 54095 

Model 70. w/121 MB and Monitor 55795 

Model 60, w/44 MB and Monitor 54595 

Model 80. w/70 MB and Monitor 55395 

w/Color Monitor add $250 

IBM XT & AT Ca// for Cu$tom Configurations 


AST PREMIUM 

286 

10 MHZ. 512K. 1 floppy. 40 MB. serial 

and parallel ports, mono monitor . . . 57999 

BRAVO 

8 MHZ. 512K. 1 floppy. 20 MB, 

mono monitor 57349 

386 C 

20 MHZ. 1 MG Memory Cache, 

1.2 floppy. 40 MB (28Ms.). 

mono monitor 53399 


DRIVES & TAPES 


COMPAQ 286 

DESKPRO 286 — (12 MHZ) 

1 Drive 640K. 40 MB. 

Mono Monitor $2295 

DESKPRO 286E — (12 MHZ) 

1 Drive. 1 MG Memory. 

40 MB. VGA Card & 

Mono Monitor $2649 

COMPAQ 

PORTABLES 

386 Model 40/100 . S5599/S6995 

Ponable III 20 MB $3549 

SLT 20/40 S3895/S437S 


COMPAQ DESK PRO 


1 Drive. 640K. 

20 MB Green or 
Amber Monitor . . 


$1649 


COMPAQ 386 

386S w/40 MB (16 MHZ) . $3099 
386-25 w/110 MB-25 MHZ.S7J99 
386-25 w/300 MB-25 MHZ .S9f99 
386 w/60 MB (20 MHZ) . . .55099 
3B6E w/40 MB (20 MHZ) . .54395 

386E w/100 MB 54995 

386E w/110 MB (20 MHZ) .55695 


LAPTOPS 

ZENITH 

Super Sport 20MB $2349 

Super Sport 286 20MB . . . $3399 

TOSHIBA 

1000/1200H $819/$2299 

1200HD/1200F. . . $2399/S139S 

3100/3200 53089/53599 

,5100 54749 


^ VIDEO BOARDS^ 


Ext. SVs" for PSn $179 

Ext. 1.2forPSII $199 

Toshiba 720K .... $89 

Toshiba 31^" 1.44 $105 

Irwin 20 MB Tape $339 

Irwin 40 MB Tape $449 

EVEREX 

60 MB Internal $679 

60 MB External $799 

40 MB Internal $349 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $259 
30 MB for XT (ST238) . $279 
40 MB for AT (ST251) . $319 
40 MB for AT (ST251-1 )$349 
80 MB for AT $589 

PRIAM HARD DISKS 

40 MB $499 

60 MB $629 

130 MB $1469 


IOMEGA 

Bernoulli Box II 20 MB Int. w/card $949 

Bernoulli Box II 5 V 4 " 44 MB Int. w/card $1159 

Dual 20 Ext. w/card $1785 

Dual 40 Ext. w/card $2175 

PIUS 

Hard Card 20 MB $529 Passport 20 $475 

Hard Card 40 MB $649 Passport 40 $589 


ATI EGA Wonder 800 ... . $259 

ATI VIP VGA $269 

ATI VGA Wonder $325 

Compaq VGA $419 

Hercules Graphics Plus . . $179 

NEC MVA 1024 $899 

Orchid VGA $289 

Paradise Autoswitch 480 . $189 

Paradise VGA $259 

Paradise +16 $299 

Paradise Professional $399 

Vega VRAM VGA $489 

Vega VGA $269. 



N 

SAMSUNG 


S330 

10 MHZ. turbo. 

1 floppy. 640K. 20 MG. 
mono monitor 

51049 

S550 

12 MHZ 286, 1.2 drive. 

1 MB Ram. mono card. 

40 MB. mono monitor 

51699 


> 


A MONITORS ^ 

NEC 


Multisync HA 

. . $499 

Multisync HID 

.. $649 

Multisync Plus 

. . $889 

Multisync XL 19” 

. $2149 

MITSUBISHI 


EGA/Diamondscan . $349/$499 

PRINCETON 


Ultrasync 

. . $499 

Ultra 16 

. . $879 

SAMSUNG 


Color/EGA $229/$339 

^ultisync 

. . $429 


PLOTTERS, DIGITIZERS 
& SCANNERS 


Summasketch 12x12 .. 

. . . . $379 

Summasketch 12x18 .. 

. . . . $629 

Calcomp 1023 

. . . $3849 

Kurta 1212 SI 

. . . . $349 

Calcomp 1025 

. . . $5095 

Kurta 12 X 17 

. . . . $495 

Calcomp 1042 

. . . $7499 

Kurta 36 X 48 

. . . $2899 


Arlington 

C>mputer 


roduct/. inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 



FOR ORDERS TT SYSTEMS WOTES: 


800 - 548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 

Prices and Availability Subject To Change Without Notice 


Bringing you tho bo/t in IDm compotibio 
poriphoroi/ /inco 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 810 

FX 850 

LQ 850 

LQ 1050 

$189 

$339 

$515 

$715 

FX10S0 

LQ 510 

LQ 950 

LQ 2550 

$429 

$325 

$579 

$899 


r 


EPSON 


LX 810 .... 

. .. $189 

LQ 850 . 

FX 850 . . . . 

. . . $339 

LQ 950 . 

FX 1050... 

. . . $429 

LQ 1050 

LQ 510..., 

, . . $325 

LQ 2550 


OKIDATA 

ML 320... 
ML 321... 
ML 390..., 
ML 391... 
ML 393... 




HEWLETT-PACKARD 

Laserjet il 

Laser jet HD 

1 MG Upgrade 

2 MG Upgrade 

4 MG Upgrade 

Plotter-in-Cartridge 

25 in 1 Font 


PRINTERS 

NEC 

...$515 P5200 $529 P9XL.. 

. . . $579 P5300 $689 P2200 . 

•5715 TOSHIBA 

. ..$899 321 S/L/341 S/L 

351 SX 

5339 PANASONIC 

•••5469 1124 $339 1524.. 

•••5469 1180 $179 1592.. 

•••5639 1191 5249 1595.. 

•••5995 Laser $1575 

IBM 

•• 51689 ouietwriter III 

52949 Proprinter III 

• • • 5285 Proprinter X24E 

• • •5485 proprinter XL III 

• • • 5899 Proprinter XL24E 

. . . $239 

. . . $265 




$1049 
. $359 


$469/$629 
$949 


$549 

$399 

$439 


$1199 
. $459 
. $615 
. $649 
. $799 

J 


MODEMS & 
FACSIMILES 


Hayes 1200/2400 $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $189 

Everex 2400 PS II $179 

Sharp FO-220 Fax $799 

Sharp FO-300 Fax $1049 

Sharp FO-330 Fax $1099 


^ CHIPS ^ 

64K Ram Chips 9 for $25 

256K Chips each $8 

256K Simms $99 

1 MG Simms $249 

8087-3/-2 $99/$ 139 

80287-6MHZ/-8MHZ $149/$199 

80287-10MHZ $229 

80387-16MHZ/SX $359/$369 

80387-20 $389 

80387-25 $499 

^Compaq 386 1 MB/4 MB ... . $499/$1395j 


SOFTWARE 


D Base 111 Plus/IV $399/$459 

Fastback Plus $109 

Framework $399 

Harvard Graphics $275 

IBM Displaywrite IV $279 

Lotus 123 $299 

Microsoft Excel/Word $279/$209 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $419 

Ventura Desktop PubI $499 

Word Perfect 5.0 $229 

MULTIFUNCTION 

BOARDS 

DFI W/384K $189 

AST 6 Pack W/384K $199 

AST Rampage Plus $399 

AST 286-2 for PSII $549 

AST Rampage AT w/512K $389 

AST Hotshot $319 

Everex PSII w/2 MG $695 

Orchid Tiny Turbo $279 

Intel Above Board 286+ $389 

Inboard 386 w/adapter $1059 

Inboard 386 P.C $699 

Irma Board $695 

AST 5251-IIE/5251-II+E $529/$559 

MICE 

Mouse Systems $79 

Microsoft $99 

Logitech $74 


★ ISSUE HIGHLIGHTS * 


AST RAMPAGE AT 

NEC MULTISYNC IIA 

SHARP 

AST6-PACK 

WORDPERFECT 

W/2 MEGABYTES 

MONITOR 

FO-300 FAX 

W/384K 

5.0 

$799 

$499 

$1049 

$199 

$229 

EXTERNAL S%" 

4 MB UPGRADE 

HP 

INTEL 

2MB UPGRADE FOR 

FOR PSII 

FOR COMPAQ 386 

LASERJET II 

80387-20 

HP LASERJET II 

$179 

$1395 

$1689 

$389 

$489 


Arlington 
Omputer 
product/ Jnc. 


Oei«ctiv« Mfiwirt will M f»pt«c«d wi(h 
tn« Mme Item only Hartfwar* will tw 
rtplocod or ropcirod il our ditcrotion 
within Itrmt ■no lioiitk of th* 
manultcturers warranty Wa cannot 
guarantae compatibility Aiiaaiaaararinal 
and rtiurr>ad shipmants ara aubtact to a 
raalockirtg faa 


FOR ORDERS S SYSTEMS QUOTES: 


800 - 548-5105 


CIRCLE 336 ON READER SERVICE CARD 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 
TECHNICAL ASSISTANCE 312-228-1470 
FAX 312-228-0516 

Prices and Availability Subject To Change Without Notice 



A*Mil200B HC«ittinal ..«7 PacAwd BcD 1200 bl. ... 
A»M*i 2400 HC««»cimI ..133 PackMd BcU 1200 Ext .. 
AH 2400B intmnalMNP..I57 Packad B«D 2400 bt. .. 
S«^n 2400 Baud extrreaj ... 129 Packatd Ball 2400 Ext ♦ 
Supra 2400 Baud btrmal wMi Minor 2 SoAwaia. ...93 


-sreaALPMcB- 


ATI 24MBTC Inland MNPS 


lo(4lKf> Hi Nat ■ lua _ 


BM»w*4(ttUa«iWOtaPiM2 .. 


JOYSTICKS 


MACH 3 ioy Stick .. 

Plyadtaal 4000 

Ktaft KCT 



STAR 

NX lOCD 166 

NX 1000 Rainbow ..229 
NX 2400 299 


PANASONIC 

1100 NEW 189 

1191 NEW 229 

1124 NEW 329 


>*VENDEX HEADSTART III •• 

12MHZ 80286 1-1.44M»g3.S" 

1- 1.2 Mog 5.26" IMogRAM 

VGA Auto Syne 32Mo9 Hard Drivn 

14 SofTwaro Pincns 

CALL for the Lowest Prices 


PC BOARDS 


SBBgste Super Sate ^ 


Pa. BaabBOA 149 

PakaidBcBBOA 163 

Pack. Ball BOA H1-R 179 
Pai^aidBaU VGA Z39 

One Card XT 19 

Cbdc/Cal. 34 

Cpy2DU.Oi>Btd 109 


Compkta Fax 
Bredc^ini 2S6.12 
Niacm H«td Sc«n 
Complcta Scnner 
Hi Raa Scrnnan 
Quad IT Fax 


WE WILL .SPECIAL ORDER BOARD.S FROM 
STB'PARADISE ‘VIDEO 7«AT1«INTEL 
CALL FOR THE LOWEST PRICES 


ST-125 

20 Meg-40 me 

229 

ST-125-1 

20 Meg-28 ms 

279 

ST-138 

30 Meg-43 me 

279 

ST-138-1 

30 Meg-28 ms 

329 

ST-138R 

30 Me^O me 

249 

ST-138R-1 

30 Meg-28 ms 

295 

ST 151 

42 Meg-24 ms 

395 

ST-157R 

49 Me^O ms 

315 

ST-225 

20 Me^65 ms 

209 

ST-238R 

30 Meg-65 ms 

225 

ST-250R 

42 Meg-70 ms 

245 

ST-2S1 

40 Me^O ms 

319 

ST-251 -1 

40 Meg-28 me 

339 

ST-277R-1 

60 Meg-40 ms 

389 

ST-4053 

41 Me^28 ms 

459 

ST-4096 

80 Me^28 ms 

569 

ST-41 44R 

120 M^ 28 ms 

639 

H4FM Controllor Kit (PC/XT) * 

49.95 

RLL Cootroltef Kit* 

54.95 

a a 

HARD CARDS •• 


Seagate 20 Meg Hard Can! 

295 

Seagate 30 Meg Hard Card 

329 

Seagate 50 Meg Hard Card 

379 


ZZ ana -tt 

•--rr- 22 u-ibM M mmtvn 

wmba ■ — utanemwa mdi an«na 

iu.ccai«k«.i mm amwtm. 

" nAOaitMa , . , mb 

” uj-enn* mm 


HM ***•*! — — — — —— — nxi ■am^u 

nas •paamimiiBra urn — 

4IJI TAI tUi ilTaZnl^ 

***•• mm 


SUPER SPECIALS ON RECREATION AND PRODUCTIVITY SOFTWARE A = 3.5 " Disk Available 
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Leprecard Hard Disk Cards/ 


L«pnc9nis fwure eomponmts ubhzjrg 
iMst le(^)nok3gy. Ybucanuse ffiem as tf)e Arsi 
or second htrd ask m your system Lowpomr 
times mean less strem on your system You get 
a 1 year warrarly. unUmileti techoKal support 
j our iiiustraleti mstsHabon anti user's guide 
Models available for IBM PC/XT and com- 
patibles. ATs and compatibles, as wee as the 
TMDY tOOO//i/SC/TX/njSL 

FREE SOFTWARE including TAKE TWO. the 
backup utility PC MAGAZINE named "Edrtors 
Choice" in 1986 & 1987. Also included are 
Menus Direct and LEPRECACHEsoftwarp 
from Multisoft 


' COMPl/TEB TYPE 

2iMe 

4ca4S 

32MB 

40MS 

49M8 

aOMS 

65MB "N 
»6MS 

aerr PC/XT 

$299 

$319 

$479 

$699 

^ 16 Str PC/AT 

N/A 

$379 

$649 

$639 ^ 


r 

21MB 

32MB 

49M8 

eOMB^ 

NtOH peeFtyrmANCE 

40MS 

40MS 

40MS 

24MS 

scsiomves 

\ 

$349 

$379 

$399 

$689 j 




— (DFI Han^ Scanner ^ — ^ 

• 4i%' scan width, 400 dpi resolution S199 

• 32 shades of gray. 

.8" per second speed 

• Comes with short 
Slot controller S 

71" cable - r. 

• Use with Hercules. 

CGA. EGA. S VEGA displays 

• Scan images for Fax 

• Optional OCR Software available 

• Includes HALO DESKTOP PUBLISHING 
EDITOR so^are 



f — ( Jumbo Tape Backup^j r^ 



$299 

(with Tape Cartridge) 


• e08 Megabytes per 
OCaOOOiapecartndge. 

V one Cape ncfcxlad 

• Connects IP Sappy dak 
COrWoter 

• Usee extuOry standard OC-aOkemel 

• ?M8 per mnute n 1MB/ 
irwteiPC/XTs 

• External chassis avateble 

• NoieaaCOMSSCOXwilM 
CompattXe 

• DCaoooCareidgas: 
SS2ea^krS1IO 

• New 60/1 20MB l^mava^iie 


35' External Floppy Drive. $299 
The externa/ h/gh density 1.44M8 floppy 
drive for PC/XT computers is the 
easy way to transfer PS/2 data between 
systems. It includes a replacement 
high speed controller, cables and manual. 
FREE: TakeTWo, the floppy backup u/*fy 
PC MAGAZINE names as their Editor's 
Choice. Now you have a fast, affordable 
backup solution that brings you media 
compafibi'/rfy with the latest IBM PS/2 systems 


720K Internal for PC/XT/AT. $99 

• ReouiresDOSSZorCfitionafSISdriver 
software. 




1.44MB Internal fa PC/XT. $199 

• Floppy ControlMr S cables with SOO.OOO 
bk/second dda iranstar rate. Sicipofts 2 dmes 

Instant Laptop S PS/2 compatibaity. AU Ms 
mc/ude bracket to mount in 5M' drive bay. 
black a grey lace piates, and mounting rads. 
144MB XT kits include replacement Happy 
controller that doubles the data transfer rate. 


- {AT Disks) 


•^Seagate Drive with ibm at mis a 
cables 

* OnThack large drive software 

• Formatted. Partitioned & Tested 

Si» UoM Sptoa fomw Capnty Awe 


HH ST251 40ms 
HH ST251-1 30ms 
HH ST277R 40ms 
FH ST4096 28m$ 


MFM 

MFM 

RLL 

MFM 


46MB $339 
42MB $369 
65MB $449 
aOMB $599 



{^86 and 386 Computers )r 

Our data ctuMung systems come standard wMh fagh perjormance OCff l eli ti 
kdartaoe *. This gtves you the data irenalarcapebmee requited by tea high- 


f- (, Seagate SCSI Hits ) — 

77>e Smatl Computer Systems Inierlace (SCSO pm- 
videerKreesedpedofmanoe./ellability.andlfex- 
ibietyihanST412arNea, ^rkxmence 1$ irt^roved 
through improved transfer ralea. buiH-in 1:1 inter- 
teeve capebMfy, and automalic error detection and 
correction. 

Shamrock SCSI kits are compatabite with ak 6068. 

286. 386. PS/2 Mode! 24. 30. and 30/286 systems 
Each kk includes high speed SCSI hard drive with 
face plate, host adapter, instatlalion guide wkh menu 
driven sottwam, and mounting hardware. Bundled 
soltware itKiudes the IhkeTWo backup uNity. and 
ieprecactw disk cache soilhvare. Specify computer 
when ordering. 

Seagate FormaheO Average Kit 

Modal Capacity Access 



computers h 
boards, root 

I. dmes, sanel/txlnMr ports, AM! 8 

dock/calendM.choic»oli2Meot 
i.44 MB Soppy drive, and LapteKayt 
Enhanced Kayboerd with tacMs swechea 
and buiit-in solar calculator 


Our 386 systems offer 16. 20S2S MHz processors and t MB RAM 
standard, upgradabte to 8 MB A 32K static column RAM cache operating 
at 35 nanoseconds ensure maximum processor performance 

And dont torget that when you buy from Shamrock you gel 
a l-Year warranty and 
30-day money back 
guarantee 


COMPARE OUR DCMm TO 

EARJff Places AMD 

EXCEFTKMAL PERFORMANCE 

sieior 

mate ma 

tmea 

Siwwaam-’Z 

lie 

.a 

$ 7*9 

srwwixtaahia 

>5# 

ta 

$ 899 

sfemKMsaeis 

far 

2a 

$1.7*9 

9w«cErijes-» 

M4 

43 

$1,999 

Snsme* JSfrtS 

ns 

56 

$2,799 



'scsiotm/ss 

Seagate Sr»^ 

PRICE 

VtPEO OPTIONS 
MonographKS 

price' 

20meg6S ms 
SeagaleSTlSTN 

$299 

Card i Monitor 

$139 


$379 



Seagate Sr^TTN 

Mukiscan Morvior 

$669 

65 meg 40 ms 
Seagate ST296N 

$469 

16 Bit High Speed 
VGA Cards 


80 meg 28 ms 

V 


MultayrK 2A 

$899 

J 


eSmaac $329 
aomaac $389 

40maec $389 

40mM: 54S9 

28 tmac. SSS8 
Fee Sm CcwntNnabon SCSI Hard/Floppy ContraHar add $40 


ST22SN $25- 20MB 

ST138N 3S- XMB 

STIS7N 3.S- 49MB 

ST277N $2S- 64Me 

Sr29SN S.25' eOUB 


^Seagate 


- j Seagate PC/kToisk Wtel 




• thatasted $ formattad 

• reeerrexr o/errei short bM controkar 

• 30-page nstMauon gutda $ reference 
manual 

• CaOlea. mountmg screws. fuU t 
hak-heighi face pfetes 

• FREE} TMeTWo hioh speed backup 
software. PC MAGAZINE -Edrlors Chore#' 

• FFEE' LapreCacha soltware by Multiaok 

• l-Yaar Warranty. 30 Day Money Back Guafarlee 

• OpPonai ISO Watt. UL/fCC approved power 

suppfv for IBM PC's S89 



30MB KIT $299 iSaagaia ST23ai 

• 32rMB/6Smsniak-Height/t48watta 
6SM8KIT $499 iSeagaie ST277ril 

• 65 SMB/2gmsniakHaigrifl 1 watts 

SBdQdtC 20MB $249 

Matched Pair Kits 40MB $349 

• Seagate Dnve & Matched ConfroHer 

• t -Year factory warranty 

• ISFp faster throughput than ST2Si dnve 


733AA Lakefieki Rd. Dept p, 
Westlake Village. CA 91361 
or get our tree catalog, can 

TOLL FREE 
800-722AT-XT 
Calffomia 
(805) 373-7847 
MX 

(805) 379-9345 

• No extra for Waa/Master/Discover (AMEX add 3^) 

• ^ices nclUd# UPS surtece sNpomsr 

• Fedsral Express stuppmgiuatSI 50 per pound 

• 30 Day money back guarantee 

• Corporate A /nsMutaonaf P.O ‘s accepted 
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POITERKITS 

!^C0irJ3E 


” HARD DISIC DRIVE 
” CONTRCllER • XT KIT ONLY 
" CABlQa} 

" ONTRAK PARTITIONING SOFT- 
WARE FOR AOMB** ON UP. 

■ FRONT BCZEL/NAMEPIATE 
” MOUNT1NC HARDWARE 

" INSTALLATION INSTRUCTIONS 
" MOUNTING RARS • AT KITS 

■ 1 YEAR EXPRESS REPLACE- 

MENT GUARANTEE. 

■ PHONE IN CUSTOMER SER- 

VICE AND SUPPORT. 


XT fc AT HARD DISK POWERKITS 


srm 

irtMR 

srtsoK 
irtsi 

STtTTR 

snoM 

ANN tn8,fsitte.t/tMir.Jca_ 

Ni$)S M«,8«B.AK.«WU_ 


KM,4sMB,t/iBflirni 

«w,7Dnc,i/iiBair,Bi 

«iB,8idEe,vteoiiT,aiL_ 


XT 

tar 

AT 

ST 

BARE 

OMVE 

m 


ou 

m 

m 

CMl 

m 


m 

w 

ttf 

m 

«9 

m 

m 

444 

m 

m 

m 

949 

944 

S49 

909 

S04 


KUS) 

luio MW,«nc,M‘,>u 




ie-« M.wMKMPCwipnMnnoi)] ^ 
ae-w M,«MBU»eM(Dwnrno) ^ 

♦MiniScribe 


««. «MB. 15" WM m, Bi. 


tn w m 
m w tn 
jaLSL 


EXTRA BONUS; QUK-MENU HARD DRIVE ORCANIZER-RECULARLY MP.PS. ONLY A14.P9 W/PL01CHASE OF ANY POWERKITI 
EXTENDED WARRANTY: ASK YOUR SALES REP ABOUT OUR LOW COST EXPRESS 1 ♦ 1 EXTENDED WARRANTY PIANI 
RB4EMeER..WE COMPLETELY SUPPORT TANDY COMPUTERS AND SERVICE MANY BRANDS OF HARD DRIVESI 


MODEMS ^ 

INT-tt ttOO/SOOBAUDUnERNW.^ 

or-n uoa/3ooMiiOQaBiiM.i9 

INT-M HMVtZOQfSOOlNIERIML u 
EO-M MOCVnOO/SOOGOHaML to 

ABOVE MODEMS ARE 100% HAYES COMPATIBIE 
AND COME COMPLETE W/A S YEAR REPLACE- 
MENT WARRANTY. INTERNALS COME SOFT- 
WARE, OPTIONAL WITH EXTERNALS. 


TAPE BACK-UPS 

DJw xrKVMBwrnrv/SK 1^ 
Ar«^6<mmmM/m Ijt, 
Rt«V6(MBiiirnr«/DK 


m 

P$2t0 


All KITS ARE COMPLETE AND READY TO USE! 


f FLOPPY DRIVES 


KOi 36M-SJ5WM 

59 


D509 tJNB-S.2SillCH 

79 


D357 720K-35'Xyiar 

69 


0359 t44NB-35*XyiaT 

S3 


'L 


J 




CO-PROCESSORS 




tOtT-3 SMfaRRV 
Hir-Z IMbRKff 
ton-t nNkRKV 
IOtn-6 MbRKAZtt 


tom-t aakRiR/iriM m 
tOttT-» KNbRRAmiM 
tosn-tf l6NbF0Rlt6 to 
tan-to tamimtm m 

•OtT-tS ZSNblORJtt to 


NOTl: TXSE ARE ORIGINAL INTEL CIVS, COMPLETE 
W/MANUAL AND 5 YEAR WARRANTVI 


y 






CONTROLLER BOARDS 


vrmrrftM o/a/rju. 


mnun tnuRMLW 

91 


naMMM xrmtiRB 

aa 


D-aat irmRMiB 

94 


DoMWi anuawn 

m 


io8«i ffininM.n 

a 


io(»«ai ariBitiaB 

m 



- 


B043Rt arauMawiv 

m 


BWJMN aamim 

99 


looMaai arauuM 

I"* 


m»jmi xruwRiiwn 

s. 


noMoax arMiuawn 

M 


^ OTHER CONTROLLERS ALSO 

AVALABLE UPON REQUEST! 


/ 









MONITORS 




MtStf 

K Mca Mn HOMoaaME Rwc ama aas 

:rr^ 



MfSff 

niaa««NiMiuraanaiwtaaNetAX 

n 1 



NMsn 

M m Mia RAT NMO Ttt aax paaats eaa) 

mi 



0(4494 

HMaiM-c«eauKHw<MNaMK 

Im 



e»9» 

MHaaAMuneaAmw/iatMaMx 

'mi 



OMS5I 

M aia WM Miiacaiiiiw - aAciMM «/■! « ana 

i4t9! 


sr - OI • 

1-1 


V 

emeo 

K am nunwc - at«?M at «/ j* aor mca A m 

iHjJ 

-J 


GRAPHIC CARDS 

Gr-«ar muaaeommiwoto-tuMatimmBNB 
ar-e» HtenataRmcs/tMnBtM/rmBtrair 

jr-eM BMKatwMesAnmnMw 

BBtt-t tHrani«W«/SMCOMMM»10M7U|tMCOUXS) 

Ont-M liWlVaMAWSuK,) 0 tk 7 M,tMC 0 UKS,«jn 

mi-t IMrVMCMtM/fSffONHMB.tMCaURS 


ALL MBICHANDiKajARAHT^^O^. 

PURCHASE OROetS ACCEPTBT W/APPRCWED CHBXT. 


omeBomyrs*^! 


- EXPRESS ORDeLPnOCESSlNC AND SWMENT. 
” AU SWMENTS ARE MSLSIBl. 

CIRCLE 152 ON READER SERVICE CARD 

BMtMW* IMlIgt. 

Nowv-mMr: moh n toora 

Mnaw : NkOta ID IgOOfa 


1-800-533-0177 


I MICRO 


ESI 
m 


rWABT 


LOCAL LIN£:C3U) 78tMll33 

- DEALERSGOVTiOU) 78M132 

.. ...I. n CUTOMER SEKVICEiOU) 661-S3« 

5568 imp -WEST WQ^^IEEII) -MClIKiWI -48381 orfaxusat:ou)66i-5731 


dictum/ amUaUOiy to ciatge. Prtets 


im MSSI'OOProROT - HOimON- TEjto - 77041 

otMi or* VS afWT€iKy 9id r^Uct a 3.5% o»6 Jjc p il COD*/ airf P rt p aym bf faaAlf r * 


ek»ek <mfy • ftncmal wid rwiyRwji lAiH’to wt» 10 to* 


» er frccBcr Mabv «to> 











aOCS-1 PROCESSOR - aoC7 REAW 

t54K Of ISMS RAM. (T 10 640K ON BOARD 

WARD BIOS/PH08tt nos 

FCC cuts V APmMO MOfi. fUCD CASE 

tsw HEAi^ DU1Y smcMMo ponat sumy 

TURBO, P(A«{, HAI» RSK lO'i 
HARDWARE RESET AND TURBO SPBO nmOMS 
im -ler ENHANCE TACIUf 'cuer ABOARD 
HBtCttfS eOHPATWf HONOORAPMCS ADAHSt 
' SAMSUNO M-RES AM HOMIOR -THTt SWIVB. 
' HWH QUAU1Y S40K FlOPPir MIX DRNE 
'MSEAOAt HARD DISK DRM 
' DUAL HARD nSK m eONIROUff 
' DUAL AOPPtr DUX DRHt CONIROUa 
' I SBtlAL CONNUMCATMMS PORU 
'tPARAUai/OPRMnPORU 
'lOAXPORT 

' REALTIKOOCX/CALWWmBWBACX-lf 
’ COME OPBWKMS DOeUKNIXlKM 
•QlgyEAREglESSaaSACEgNrOUARAWtt 


A COMPLETE 30MB 

XT TURBOAO SYSTEM FOR 

ONLY $^89, LOOK WHAT YOU GETm 


COMPLETE 
30MB XT TURBO/IO 

iPBOimt nsm) w/raMtauRM M 


COMPLETE 

5Y9TTM MINUS HARD DRIVE KTT 
ASSEMB1H>& T1STH> W/7« ML aURN-M 


A COMPLETE 66MB 

AT-28<5 SYSTEM FOR ONLY 

$1349, LOOK WHAT YOU GETIU 


6,|.lt.UNbH01HBB0ARD 
I0tt6 PROCESSOR - I02S7 REAW 
tG^ANSKMSUmiA.KBIT] 

$MX OF 0 WAIT RAH, UP TO 4« ON BOARD 
AWARD HOS 

FOe CUSS V APPRm^ NICKE PIAED CASE 
2D0W HEAW DUIY SWnCHINO POWR SUPPty 
TURBO, POWB, HARD DUX lED*! -KEYBOARD LOeX 
HARDWARE RESET ANDTURBO SPSDBUrrONS 
m -ISY ENHANCED TACTUE ‘OlCr KEYBOARD 
HBSUES C0WA1WE HONOORAPMCS ADAPB 
SAHSUNO W-RES AHBBt HONITOR -TUTS SWKS. 
HWH QUAUiy LSS nOPPir DUK DRftE 
’ FAST AWtMStt HARD DUX DRftE 
' DUAL HARD DUX/FLOPpy DUX CONIROUat 
’ t SBBAL CONHUNICAHONS PORU 
'tPARAUEi/OPRMn PORTS 
'tOARPORU 

‘ REALTTKCLOCX/CAlWyBATByBACX-UP 
' COME OFBA1TONS DOCUKNTATUM 
‘ ONE YEAR EffRESS RfflACEHBIT OUARANTB! 


16,S0>lSNHiH0THaB0ARD 
IMA PROCESSOR • IMXr READY 
tEffmOHSm 

INB OF 0 WAIT RAH. UP TO 816 ON BOARD 

ANinos 

FCe CUSS Y APPROVED NUKE PLATED CASE (5 BAYS) 
lOQW HEAYY DUTY SWTT6H1N0 POWS SUPPLY 
TURBO. POWK, HARD DUX LED'i -OYBOARD LOCX 
HARDWARE RESET AND TURBO SP^ BUTTONS 
m -KH BIKANCEDTACTTLE ‘CllCr KBWMRD 
HOeULES C0»A16LE N0N06RAPWCS ADAPTBT 
SAHSUNO M-RES ANBS NONITOR -TUTS SWME 
NOH QUAU1Y LtNB ROPPY EUX ORftE 
FAITAANB/tMUEC HARD DUX DRM 
DUAL U iNTBUEAE HARD /FLOPPY CONTROLiSl 
t SBUAL CONNUMCATTONS PORB 
tPARHUai/OPIQNISPORB 
t8A« PORTS 

’ TSALTTffCUMX/CALW/BATTOYBACX-UP 
' COIIlEl OFBWTONS DOeueilATTON 
' ONE YEAR EXPRESS RfflACEHBIT OUARANTffi 


A COMPLETE 66MB 

586/23 SYSTEM FOR ONLY 

$2KS5, LOOK WHAT YOU CFTm 


COMPLETE 
66MB 386/23 SYSTEM 

A88CMnB> * jvsrm w/^ ml aunw m 


COMPLETE 

SYSTTM MMUS HAfU) UKIVE 

ASSawOlH) ft IUIIB> W/7% ML KJRN M 







MORE POWER ... LESS DOLUtS 




Personal Computers 


If you're concerned that our price is too little 
to pay for a complete new computer system, 
we'll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


ff^SIWiTA 286 ’^ 

*^1195 


Includes 640K, 
Monitor & 40mb 
Hard Drive 


Check Our Standard Features 

12mhz 80286 
640K Memory 

40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 
Security Lock 
Utility Software 
80287 Coprocessor Option 
200 Watt Power Supply 
Call for other Options 
OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:S400 

CGA Color Add:|l70 

EGA Color Add;$400 

VGA Multiscan Add:$670 


ffssimrA 286 ’® 


$1595 


Includes Imb 
Ram, Monitor & 
40mb Hard Drive 

Check Our Standard Features 

• 16mhz 80286 

• 1 mb Memory 

• 40mb Hard Disk with Controller 

• High Resolution Monochrome 
Monitor with Swivel Base 

• Monochrome Graphics Card 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 

• Clock Calendar 

• 1 .2mb Floppy Disk Drive 

• 5 Drive Bays 

• 8 Expansion Slots 

• Security Lock 

• 80287 Coprocessor Option 

• 200 Watt Power Supply 

• Call for other Options 

OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add:$400 

VGA Multiscan Add:$670 


^ Includes Imb 

V I Monitor & 

I 40mb Hard Drive. 

Check Our Standard Features 

20mhz 80386 
1 mb Memory 

40mb Hard Disk with Controller 
High Resolution Monochrome 
Monitor with Swivel Base 
Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 

8 Expansion Slots (2-32 bit) 
Security Lock 
80387 Coprocessor Option 
200 Watt Power Supply 
Tower & 25mhz Options 
OPTIONS 
64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add;$400 

VGA Multiscan Add:$670 


About Options: At FastMicro. we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That’s why we offer hundreds of products to 
enhance your new system. Take a look at our listing of products 
on the next page to really appreciate how much vou can save when 
you purchase a FastData computer system. We will be glad to 
integrate any of these fine products into your new system for you. 
At FastData, our commitment is to quality. 



1-800-441 -FAST 



/^STMICRO HAS rrALLi 

1-800-441 -FAST 


CALL OUR TOLL-FREE ORDER LINE; 


HARDWARE 


PRINTERS 

ALPS ! 

Allegro 24 

315 1 

Citizen 

Call 

Diconix 

150P 

299 

1 Epson 

Call 1 

1 Fujitsu 

1 OL3400 

519 > 

1 NEC 

P2200 

319 

P5200 

509 

P5300 

669 

LC09O 

Call < 

Okidata 

182 Turbo 

225 

320 (IBM) 

329 

390 (iBMi 

469 

393 (IBM) 

949 

Panasonic 

KXP1180 

175 

KXP1191 

239 

KXP1124 

Call 

KXP1595 

425 

KXP1524 

525 

KXP4450 

1479 

Star 

1 NX 1000 

167 

NX2400 

295 

Toshiba 

P321SL 

Call 

P341SL 

Call 

P351SX 

929 

BOARDS 

AST 

Six Pak Plus 64K 

119 

VGA 

239 

Everex 

1200B Int Mod 

69 I 

2400B Int Mod 

129 

EVGA 

229 

VGA 16 bit 256 

249 

VGA 16bil 512 

349 

Genoa 

Super EGA Hi-Res 

179 

Super VGA #5100 

239 

Super VGA #5300 

299 

Suoer VGA #5400 

419 


1200B Int. Modem 
2400B Int. Modem 
XT 1.44 Floppy Controller 

Hercules 

Graphic Card Plus 
ntel 
8087-2 
80287-10 
80387-20 
Above Board Plus 
>rchid 
ProDesigner 
ProDesigner Plus 
Tiny Turbo 286 
Paradise 
Autoswitch 480 
VGA Plus 
VGA Plus 16 
VGA Professional 
Practical Peripherals 
1200B int Modem 
2400B Int Modem 
Prometheus 
Promodem 2400B 
Promodem 2400G 
The Complete PC 
Answering Machine 
Fax 4800 

Hand Scanner 400 
USRobotics 
1200 Baud Internal 
1200 Baud External 
2400 Baud Internal 
2400 Baud External 
Video 7 

Fast Write VGA 
Vega Deluxe 
Veaa VGA 
V-RAM VGA 

LAPTOPS 
Megahertz Modems 
2400B Toshiba 
2400B NEC. Epson 
Mitsubishi or zenith 
Mitsubishi MP-286L 


Tire 

_ Multispeed EL 
Multispeed HD 
49 Toshiba 
99 T1000 

59 T1 000 768k Card 
T1200F 

T1200FB Backlit 
T1200HB Backlit 
T1600 
T5100 


169 


129 

239 

449 

395 


287 

387 


MONITORS 

lagnavox 
7BM749 VGA 
9CM082VGA 
247 Mitsubishi 
1410 EGA 

175 Diamond Scan 1381 
239 NEC 
289 Multisync 2a 
Call Multisync 3d 
Multisync Plus 
59 Princeton 
149 Max15 
Utitrasync 
Ultra 16 
Seiko CM1430 


129 

149 


209 

219 

139 


277 

195 

239 

389 


149 


199 

Call 


Sony 

1302 


302 Multiscan 
1303 Mulliscan 
Zenith 1490 

DISK DRIVES 
Miniscribe 40MB AT #3650 
Mitsubishi 
60MB AT MR535 
Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #251-1 
80MB AT #4096 
Toshiba 


1599 

2249 

659 

269 

1369 

1499 

2399 

Call 

4495 


129 

419 

329 

479 

489 

659 

869 

237 

479 

835 

569 

659 

449 

595 


399 

247 

267 

319 

349 

559 


360K Floppy 
720K 3.5'^ Floppy 
1,2MB 5.25* Floppy 
1.44MB 3.5" Floppy 

Call On Non-Listed Items 


Clipper 

DataBase 

449 Integrated 


CoreFast 

Carbon Copy Plus 

71 

104 

dBase IV 

439 First Choice 

Call 

Desklink 

95 

dBXL Diamond 

105 Works 

89 

Desqview 

68 

Foxbase Plus 

185 Windows 286 

59 

Desqview386 

99 

Paradox 3.0 

Call Windows 386 

117 

Fastback Plus 

97 

Q& A 

197 Mice 


FastTrax 

33 

RapidFile 

179 Keytronics Serial or Bus 

75 

Formtool 

54 

Rbase for DOS 

439 Logitech C7 Serial 

62 

Formfiller 

85 

Reflex 

90 Logitech HiRes Serial or Bus 

79 

Laplink Plus 

59 

Desktop Publishing 

Microsoft Serial or Bus 

94 

Laplink III 

MS-Dos 4.01 

75 

Byline 

GbM Desktop Pub. 

1 75 Microsoft W/ Windows 286 

129 

79 

169 OmniMouse Serial 

39 

Norton Advanced 

79 

Paaemaker 

449 PC Mouse II Serial or Bus 

79 

PC Tools Deluxe 

Call 

PFSiFirsl Publisher 

69 Power Protection 


ProComm Plus 

42 

Publisher's Paintbrush 

149 Curtis Ruby Plus 

59 

SideKick Plus 

119 

Ventura 

Call Datasheild 85 

50 

XTree Pro 

61 

Financial 

Datasheild 100 

57 

Word Processors 


Bedford Integr. Acet. 
Computer Assoc. BPI 

139 Programming 

Call Macro Assembler 

89 

Ami 

Easy Extra 

Call 

55 

DAC 3.0 

53 Norton Guides (Specify) 

53 Turbo Assembler/Debugger 

58 

GEM First Word Plus 

117 

DAC Payroll 3.0 

87 

Grammatik III 

49 

Dollars & Sense 

Call Turbo Basic 

60 

Manuscript 

Call 

Managing Your Money 

113 Turbo C 2.0 

90 

Multimate Adv. II 

267 

Peachtree Complete 11 

139 Turbo Pascal 5.0 

90 

Professional Write 

125 

Graphics 

Quick Basic 

60 

Rightwriter 

45 

Deluxe Paint 11 

67 Quick C 

60 

Sprint 

117 

First Graphics 

Call Quick Pascal 

60 

The Perfect Addition 

29 

Freelance Plus 

329 Spreadsheets 


Q & A Write 

109 

GEM Artline 

269 Allways 

79 

Webster's Writer 

47 

GEM Draw Plus 

165 Excel 

Call 

Word 5.0 

Call 

Generic Cadd Level 3 

149 Lotus 

Call 

Word Perfect 

215 

Graph Plus 

299 Lucid 3-D 

53 

Word Perfect Library 

59 



1^ 

WordStar Prof. 5.5 

189 


SPECIALS 


Toshiba T1000 

»659 

The TKMKI is the perfett 
sec<KHlK'! itewneswith 
5l2KofRam.a720K 
Hoppy dnve. a 
. i|vrl%MNl LCD _ 
screen and M.S • IX )S 
in ROM! All this in » 
hattcry-povkcml 7 pound packaise. 

A 76KK Ram can) is just $2fM and can he set as 
base, espanded. or a non-vuliiile Ram disk. 

WordPerfect 5.0 

^215 

The most popular word 
_ ^ pnKVsstK IS now even 
^[ 9 • hciterthanever! Version 
1 5.0 adds multiple font 
*' support, graphics intc- 

» gration. page preview 
and much more. 
Wordl'crfcct 5.0 still retains its feel 
and ease of use that made it # I . Combine this with 
the best support in the industry and you can’t lose. 

FOXBASE+ 

*185 

l-oxBase-f 2.10 is simply 
the fastest dBASL com- 
patible database software 
available. l-oxBasc> also 
adds many enhancements 
to the dBASL language. 

And it's uscr-fricrully uw. its 
FoxCentnil uses pull-down and {Hip-up tiKmus 
and you con perform every important database 
operation without pnigramming! There arc even 
lJ\N, runtime, and .^X6 versions available. 


RGB Color Monitor 

by Samsun g $^QQ 

These 14" moniUtrs were 
purchased from a large PC' 
manufacturer who was 
oveiMucked. They are 
brand new with one year 
warruntccs and are made by Samsung. They arc 
fully C'GA compatible arul work with PC com- 
patibles A (XjA (640x200 resolution) card isjusi 
Ud and comes with a printer port. This is the 
perfect vidcocomNi for yournew XT or ATcIone. 


TKRMs: No (Tiargc for Visa or MastcK'ard. 
Shipping & handling charge: .I'Jf (Mm. S4|. Prod- 
uct warranties, offers & claims are handled by the 
manufacturer. IXIA's repaired or replaced at our 
option. All returns arc subject to 1 5''<(’ restocking 
fee. call for relum authon/alion (RA) number 
Hrst. No returns on used i(ems. Sorry, no C’OD's. 
Pcrsonal/company checks delay shipping. Com- 
patibility is mx guaranteed. APO's add SI5 per 
bi>x. Priccs/availablily subject to change. AZ or- 
ders add b.7% tax. hwyrwirprotcctHin. we check 
for stolen credit cards. 

Mallinu \ddrcss: 

3721 E, Grove St.. PtHK-mx. AZ H5(M0 
1 u place orders cull: 8(XI-f4 1 -.327K 
Fur customer service call: ft024.37-K‘)75 


CIRCLE 352 ON READER SERVICE CARD 






HOURS: 

7 AM to 7 PM Monday-Ffiday 

8 AM to 2 PM Saturday 
Caii on Sunday 



ystems 



Visa. MasterCard. Discover 
artd American Express 
Accepted 


OAK BROOK, tL E 


Next Day Delivery 
Available lor as 
Uttle as S8 







IH Consultant 
and Reseller 
Accrual Program 

($52,485 pakt in 1988) 




Model 50-30 Mb Disk $2250 

Model 50-60 Mb Disk $2550 

Model 55SX-30 Mb Disk $2795 

Model S5SX-60 Mb Disk $3050 

Model 60-44 Mb Disk $3200 

Model 70-60 Mb Disk $3600 

Poll..!.- ■.’■ • 

Model 70-120 Mb Disk $5300 

Model 70-A21-120 Mb Disk $7800 

Model 80-70 Mb Disk $4800 

Model 80-115 Mb Disk. .. $5900 

la’’' Inlenii'^ 

COMPAQ 

286 Mod 1/640 K $1670 

286 Mod 1/40 Mt>^ K Moftitor . . $2200 

;i 

386$ Oeskpro Mod 1 $2500 

3668 Deskpro 20Mb/40Mb $2700/2900 


366$ Deskpro 20Mb/40Mb $2700/2900 

386/25 llOMi^iOMb $6950/6900 

$2700 
$3400 
$4050 


Portable II Model 4 
Portable III Model 20 
Portable III Model 40 


MONOCHROME MONITORS 

AMDEK 210/410 

$79/145 

CMIPAO Mono Amber/Green 

$210 

COMPAQ VGA Mono 

$210 

IBM PS/2 6503 

$200 

MULTISYNC GS 

$249 

PACKARD BELL Amber/Green 

$65 

COLOR/EQA MONITORS 

AMDEK C800n:722 

$344/435 

IBM PS4 8512 

$435 

PGSUttraSync 

$500 

SAMSUNG RGB 

$245 

ZENITH 1390 

$405 

VQA/CAD MONITORS 

COMPAQ VGA Color 

$520 

IBM PS4 8513 

$515 

IBM PS4 6514 

$1150 

MITSUBISHI 6905 

$2310 

NEC MulbSync XL 

$2050 

NEC MulbSync Plus 

$879 

NEC MulbSyrrc 2A/30 

$519/679 

PACKARD BELL 

$310 

ZENITH 1490 

$619 


Portable 386 Model 40 

$5400 

NOVELL NETWORK 


Portable 386 Model 100 

Laptop Sl ' 26t- - — 

100H COMPAQ Mein., 

$6800 

HYUNDAI Diskless WorksUbon 

$631 


WESTERN DIGITAL 3 Node LAN kit 
w/WD Novell Driver 

$850 

TOSHIBA LAPTOPS 


Entry-level 286 Starter Kit. 4 Users 

$575 

T1000 

$775 

NOVELL ELS II 

$1075 

ri200FB/HB $1585/2399 

NOVELL 288 Software V.2.1S 

$2100 

T1600 

$3250 

NOVELL SFT Level II 


T3lOQ/20e 

$2800 

V.2.15 

$3200 

T3200 

$3500 

ARCNET PS110 

$495 

f&i’ tuu 


ARCNET PC120 

$185 

ZENITH LAPTOPS 


ARCNET PC260 

$235 

% 

S 

1 

$1525 

NE 1000 Ethernet Card 

$325 

Superspon Mod20 

$2265 

NP 600 Ethernet Card 

$680 

Sur- . 


ARCNE r Passive Hub 

$90 



ARCNET Active Hub 

$469 

PACKARD<«ELL 


Ethernet Terminators 

$38 

386 System 

$2600 



286 System 

$1200 



8068 System 

$795 

TERMINALS 


DISK DRIVES 


IBM 3196 

$1050 

SEAGATE 20 Mb Kit 

$259 

IBM 3197 Mono 

$1650 

SEAGATE 30 Mb Kit 

$29b 

IBM 3197 Colof . 

$1750 

SEAGATE 40 Mb Kit XT 

SEAGATE 40 Mb ST 25M 

$366 

$439 

WYSE 50 Amber or Green 

$370 


WYSE 60 Amber or Green ... $295 

WyS£85 ... . $394 

SOFTWARE 

Aldus Pagemaker $459 

COMPAQ DOS 3.31 $89 


DisplayWrite IV $285 

IBM 00$ 3.3/4 01 $90/110 

IBM OS/2 Standard 1.1 $235 


Lotus 1-2-3 V 2 01 5V,t3V}' $292/299 

Lotus Symphony . $420 

MicroSott Windows 286/386 ....$73/135 
Microsoft Excell . . $290 

Microsoft WordAVork $220/110 

Muttimate Advantage 2 $259 

Norton Advanced Utilities 4 5 $85 

Paradox 3 0 $416 

PES First Pub $75 

Quicken $34 

Smartcom 11/111 $90/150 

Word Perfect 5 0 $225 

LASER PRINTERS 

Ail-in-1 Font $340 

HP DeskJet/Plus $5604685 

sit - . -- 

HP ScanJet Plus $1075 

NEC LC890 $3197 

PANASONIC KX4450 . . $1375 

TOSHIBA PageLaser 12-B . $2499 

PLOTTERS/SCANNERS, ETC. 

CaiComp $Afl 

HP Ptotter 7440A/7475A $965/1399 

HP Plotter 7550 $2920 

Sumasketch 12x12/12x16 $375/630 

PRINTERS 

Diconli 

1S0P $325 

Epson 

FX 650 260/84 cpS $345 

FX 1050 26(V84 cpS $510 

EX 600 300/60 cps $459 

LO 500 60/160 Cps $325 

LO 850 264/88 cps $510 

LO 1050 264/86 Cps $730 

L0950 264/88 cps $CaU 

LQ2S50 400/133 cps $929 

U 800 30/180 cps $195 

DFX 5000 53340 cps $1399 


SEAGATE 80 Mb 


TOSHIBA 1 .44 Mb f 


$639 

$125 

$290 

$195 


PROCOMExt 5.25- for PS/2 
COMPAQ 1 44 1/3HT 
Card Drives 
MINISCRIBE 20 Mb 
PLUS 20 Mb/40 Mb Hard Card $535/647 
PROCOM 30 Mb/40 Mb $429/519 

PROCOM 45 Mb for PS4 $795 


•‘W9 Will Boar Any Price". . . Dick I 


$379 


ir800=i34-8215 


MAYNARD 20 Mb 

FAX 

CANON FAX 8 
CANON FAX 20 
CANON FAX 25 
MURATA M1200 
MURATA M1600 
SHARP F022Q/F0300 
SHARP F0500 
TOSHIBA 3010 
TOSHIBA T30100 
TOSHIBA T3300 
TOSHIBA T3700 
6 FAX ROLLS 

COPIERS 

CANON PC3-2 
CANON PC6RE 
CANON PC7 
Toners 

TAPE 

IBM 6157 for PS/2 
IRWIN 40 Mb tnt/Ext 


$Calt 


$800 

$1050 

$1725 

$CaH 


C IRt Lf 2‘r5 ON RLADFR SI RVI< F CARD 




SALES AND QUOTES (OvIiM IMImIb): 1 
SNIPPING AND TECHNICAL SERVICE: 1-3t2-6SMf7t 
QUOTE-A-FAX: 1-312-32S4in 


$950/1159 

$1400 

$1275 

$1049 

$1199 

$1500 

$40 


> All nmviKtmtt waffwitlts «f 
•006 thfoogh RP Systtmo.’” 

» CorpofiN 8000111111 08li Brion. 

> 115 ^ APR Loaio ovallablo. 

> Ovor AON pcodMcti ovtilaMo 


• Prices subject to availabttty and 
change without notice. 

• Prices reflect 3% cash discount. 


» Allow 10 days for personal 
checks to clear. 


$539 

$1000 

$1210 

$70-120 


$1350 

$465 


MAYNARD 60 Mb XT/AT Inl/Ext $875/881 


MAYNARD 60 Mb for PS/2 
MOUNTAIN 60 Mb 


$699 

$1199 


tieok. 

• IBM AS/400 t 
within minulos of roool^. 

• 24 hour bum In on all CPUs. 

■ Slock ordOR placed By 4:00 PM 
thippod unto day. 

• Credit cards charfod upon ship- 
ment only. 


> Wire transfer accepted. 

» Minimum $5.00 shipping/ 
handling charge. 

» Restocking charge on returns 
» Educational P.O.'s welcome. 

• Corporate terms available 

• Prepay and deduct 1%. 







$1079 

Owetwnter III 

. ..... $1125 

Proprinter X24e 

$615 

Propnnter XL 24e 

$810 

Proprinter 1(1 XL 

$645 

NEC 

P2200 170/55 24 Wire ... 

$339 

P5200 .... .... . . 

$507 

P5300 . , . 

.... $705 

P9XL 400/140 cps .. 

.. . $1025 

Color Option . . . , , . . 

. $118 

OkMato 

32041 

. . $365/477 

39041 . 

. $464435 

393 

... $980 

ML 172P 

$210 

MLtB2 Turbo . 

. $230 

Panasonic 

KX 11801 192/38 cps . 

$179 

KX 1191 1240/46 cps .. 

$235 

1124 192/4a£;_ 

$329 

KX1592 18(V38cps 

$379 

KX 1595 240/51 cps 

$429 

KX 1524 240/80 cps . . 

$540 

Toshiba 

Expresswriter 301/311 

$333/410 


C 0 MM./EMULAT 10 N 


IBM PS/2 50-80 5250 Emulation . 
IBM PC XT/AT 5250 Emulation 
AST PC XT/AT 5250 Emuiabon 
IBM PC XT/AT 3270 Emulation 
IBM PC XT/AT 32784 Emulation 
IRMA Board 
US ROBOTICS 1200 Mt 

US ROBOTICS 2400 tnt 

HAYES 12006 Inl/SCIi . . 

HAYES 1200 Ext 
HAYES 2400 Ext 
HAYES 24006 w/SCll Int . 
EVEREX 1200 w/$W . 

EVEREX 2400 Int^xt 


... $675 
$675 
$575 
. $450 
$490 
. SCall 
$100 
$159 
$243/282 
$277 
. $419 
. . $418 
$75 
$137/195 


MULTIFUNCTION CARDS 

EVEREX MagicCvd OK ... $100 


AST 6 Pack W/384K SCaM 

AST Advantage/2 tor PS/2 $Cal 

COMPAQ 1Mb Memory 38640 &20E $595 
COMPAQ 4Mb Memory 36640 & 20E $2200 
COMPAQ 1Mb Memory 386S/Portable $595 
COMPAQ 1 Mb SLT $625 


VIDEO BOARDS 

:0MPAQAG 102<ttoard $1049 

nwPAO AG 8^0 .$42*: 

COMPAQ VOU .. . ... $145 

COMPAQ VGA $419 

GENOA Super Hi Res 800X600 .$175 

GENOA Super VGA . $310 

PARADISE AulO Switch-480 $195 


$295/301 


$249 

$275 


PARADISE VGA Plus^GA 16 

RP MonoGraphics 

VEGA Deluxe 
VEGA VGA 

CHIPS 

Intnl 

80B7-1/2/3 $220/149/109 

8()287-64/1Q/A $167/220/259/355 

80387-164Q/2S/SX $369/469/550470 


ACCESSORIES 


AB Switchbox 

$40 

Kensington Masterpiece 

$95 

Keytronics 101 Keyboard 
Printer Cable 6710'/20' 

$100 

$20/25/60 

6 Outlet Surge Protector 

$25 

MICE 

LOGITECH C7 HiRes 

$70 

LOGITECH PS/2 

$89 

LOGITECH C7 Serial 

$69 

LOGITECH HIRcS 320 DFl 

$79 

Microsoft Mouse with paini 

$119 

IBM Mouse 

$85 




• ^ 




EXCEL Into The Future 



BASE SYSTEM Features 

PC/XT 

88-10 

(88-12 

2^12 

(186-18 

366-20 

386-24 

CPU 

8066-2 

8088-1 

V20 

80286 

80286 

80386 

80386 

Speed (Mhz) 

8/4.77 

10/4.77 

12/4.77 

12.5« 

16/8 

20/6 

24/8 

BIOS 

ERSO 

ERSO 

ERSO 

AMI 

AMI 

AMI 

AMI 

Wait States 


0/1 

(VI 

0/1 

0/1 

0/1 

1 

Standard Memory Config. 

640K 

640K 

640K 

1MB 

1MB 

1MB 

1MB 

On Board Memory Expansion 




4MB 

8M8 

SMB 

SMB 

Shadow RAM BIOS 





384K 

3S4K 

3e4K 

Coprocessor Support 

6087 

6087 

8087 

80287 

80287 

80367 

60387 

Expanion Slots 

8-8 bit 

8-8 bit 

^8bit 

2-8.6-16 

2-8.6-16 

2-8.5-16 

2-8,5-16 

Dual Hard Floppy Controller 

w/H.D. 

w/H.D. 

w/H.D. 

Yes 

Yes 

Yes 

Yes 

Device Bays(E-exlemal.l-lnt.) 

4E 

2-E.2-I 

2-E.2-I 

3-E.2-I 

3-Ei-l 

3-E.2-I 

3-E.2-I 

Senal Ports 

1 

1 

1 

optional 

optional 

optional 

optional 

Parallel Ports 

2 

2 

2 

1 

1 

1 

1 

Game Ports 

2 

2 

2 

1 

1 

1 

1 

Bus Mouse Port 

1 

1 

1 

1 

1 

1 

1 

Power Supply Si 2 e 

150W 

150W 

150W 

200W 

200W 

200W 

200W 

Key Tromcs USA Keyboard 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

E2-DOS 4,0w/GEM.TopDOS 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Battery Backup Clock 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Norton SI Rating 4.0Version 

1.6 

2.1 

4.9 

14 

18.3 

22-5 

26 

Landmark Speed 

3.1 

4,1 

5 

16.5 

21 

24 

26 



MODEL/DESCRIPTION 

BASE 

MONO 

(■20X350 

CQA 

640X2(X) 

GCA 

VGA 

S«0Xt6C 

XVOA 

sooxeoo 


tcm 

i/(l)3dOK Floppy Drive 

f5J9 

$619 

$739 

$1,039 

$1,079 

$1444 

640K 

2 / (2) 360K Floppy Dnvei 

S609 

$689 

$809 

$1,109 

$1,149 

$1414 


20/22MB.60mils.MFM.KC-20 

S439 

$919 

$1439 

$1,339 

$1,379 

$1,544 


30 / 33MB.60miU.RLL.KC-30 

M79 

$959 

$1479 

$1,379 

$1,419 

$1484 

M-l* 

1 / < 1 1 360K Floppy Dnve 

SS89 

$669 



Iu» 



2 / (2) 360K Roppy Dnves 

S6S9 

$739 

$859 

$1,159 

$1,199 

$1464 


20/ 22MB.60inils.MFM.KC-20 

$489 

$969 

$1,089 

$1,389 

$1,429 

$1494 

10 Mhx 

30/ 33MB.60miK.Rl.l..KC-30 

$939 

$1409 

$1,129 

$1,429 

$1,469 

$1434 

M-U 

1/(1) 360K Roppy Drive 

S639 

$719 

$839 

$1,139 

$1,179 

$1444 


2 /(2) 360K Roppy Dnves 

$709 

$789 

$909 

$1,209 

$1,249 

$1,414 


20 / 22MB.60inil$.MFM.KC-20 

$939 

$1,019 

$1,139 

$1,439 

$1,479 

S1.6U 

12 Mlu 

30 / 33MB.60miU.RLL.KC-30 

$979 

$1,059 

$1,179 

$1,479 

$1419 

$1,684 

2M.U 

1 / n 1 1 .2MB Roppy Dnve 

S939 

$1419 

TTTW 

IT759 

$l«479 

$1444 

iniiv 









20/22MB.38miU.MFM.2-l.STl23 

Si.219 

$1499 

$1,419 

$1,719 

$1,759 

$1,924 

I2.5Mhz 

30 / 33MB.38miU.MFM.2-l .STI 38 

$IJB9 

$1469 

$1,489 

$1.7*9 

$1429 

$1,994 

0-Wait 

40 / 42MB.60miU.MFM.2- IJriS3650 

$1,299 

$1479 

$1,499 

$1,799 

$1439 

$2,004 


40 / 42MB.38miU.RLL. 1 - 1 .MS804S 

$1,379 

$1,459 

$1479 

$1,879 

$1,919 

$2,084 


40 / 42MB.26miU.IDE.I - 1 .MS805 1 

$IJ79 

$1459 

$1479 

$1,879 

$1,919 

$2484 


6S / 65MB.40miU.RLL. 1 - 1 .MS36S0 

$U79 

$1,459 

$1479 

$1,879 

$1,919 

$2,084 


85 / 85 MB J8miU.SCSI.I • 1 .ST296N 

$l„579 

$1459 

$1,779 

$2,079 

$2,119 

$2484 


120/ l20MB.28miU.RLL.l-I.ST40<)6 

$1409 

$1489 

$3,009 

$2409 

$2449 

$2414 

28^16 

1 /(I) L2MB Floppy Drive" 

Sia59 

$1439 

31.459^ 

1 $1,739 

1059 

st:5S7 









1024K 

20/22MB.38miU.MFM.2-).ST12S 

$1449 

$1,629 

$1,749 

$2,049 

$2,089 

$2454 

16 Mhz 

30 / 33MB.38miU.MFM.2- 1 .STI 38 

$1409 

$1,689 

$1,809 

$2,109 

$2,149 

$2,314 

O-Wail 

40 / 42MB.60miU.MFM. 2- 1 .MS.3650 

$1,629 

$1,709 

$1,829 

$2,129 

$2,169 

$2434 


40 / 42MB.38miU.RLL. 1- 1 .MS8045 

$1499 

$1,779 

$1,899 

$2,199 

$2439 

$2,404 


40 / 42MB.26nuU.IDF:. 1 • 1 .MS805 1 

$1,699 

$1,779 

$1,899 

$2,199 

$2439 

$2,404 


65 / 65MB.40miU JtLL.I • 1 .M53650 

$1,699 

$1,779 

$1,899 

$2,199 

$2439 

$2,404 


85 / 85MB.28mils3CSI. I- 1 .ST296N 

$1,899 

$1,979 

$2,099 

$2499 

$2,439 

$2,604 


120/ 120MB.28miUJiLL.t-l.ST40Q6 

$2429 

$2,109 

$2,229 

$2429 

$2469 

$2,734 

386.28 

1/(1} 1.2MB Roppy Dnve 

SI, 779 

1T359 

TISW 

TOW 

TJ3I? 

TOB7 

ini lb' 





$2459 

$2499 



30 / 33MB.38mils.MFM.2- 1 .STI 38 

$3,129 

$2409 

$2,329 

$2,629 

$2,669 

$2,834 


40 / 42MB.26miU.IDE. 1- 1 .MS80SI 

$2,209 

$2489 

$2,409 

$2,709 

$2,749 

$2,914 

0-Wait 

65 / 65MB.40miU.RLL.I • 1 .MS36S0 

$2,209 

$2489 

$2,409 

$2,709 

$2,749 

$2,914 


85 r 85MB.28miU.SCSl.l-I.ST296N 

$3,409 

$3,489 

$3,609 

$2,909 

$2,949 

$3,114 


120/1 20MB.28miU JILL. 1 - 1 5T40U6 

$3439 

$2419 

$2,739 

S3439 

$3,079 

$3444 

386.24 

1 / ( 1 ) 1 .2MB Roppy Dnve 

S2J99 

$2479 

$2499 

$2,699 

$2,739 

$2,904 

7fi 1 tt 1i 









30 / 33MB.38miU.MFM .2-1. STI38 

$3449 

$2,629 

$2,749 

$3,049 

$3,089 

$3454 


40 / 42MB.38miU.RLL.l - 1 .MS8045 

$3439 

$2,719 

$2,839 

$3,139 

$3,179 

$3,344 


65 / 65MB.40miU JILL.) - 1 .MS36S0 

$3,639 

$2,719 

$2,839 

$3,139 

$3,179 

$3,344 


85 / 85MB.28miU.SCSI.1 ■ 1 .ST296N 

$3439 

$2,919 

$3,033 

$3433 

$3473 

$3438 


120/ >20MB.28miU.RLL.t-l.ST40% 

$2,969 

$3449 

$3,169 

$3A69 

$3409 

$3,674 


EXC^SfStvn$canti6Cprtiqin(}apywtytobmtuityoutmt(l».tronna()»arrmlo300UBtmtl<>sks.mcaficof*gur*Kiusin(iN)oryoii At Symmsoomtwth ONE FUU.YBM PARTS t LABOR V/ARMNTY 
•AlXSiSOIvTomiCtstonsysltmsitXfy 'ADO StOOOfVEAOxAOO GAS PUMA PvrtMe ’ADOSmtoiZK-iO(20Atz} 'USktORy UPGRADES ADO S295 Par Utgabyn lot 286-1^9.20 ^SJSSPvUtf tv 366-202*. 




r 

NT200^ A Megal 

Runs Network OS.IBM.MS $120 

NT2020 CBIS NETWORK OS Software 

IBMM3VELL Comaptible $108 

NT2030 EtherNet BoarO lOMB/Sec 

NEIOOO.Novel Compatible $219 

NT2005 Network Terminator Pair $ 19 

NT2006 Network Cable aSfoot $32 

CALL FOR n/AT WQHKSTATIOW PRICES 



SS2001 EXCEL POXT 

$158 

SS2002 EXCEL 68-10 

$172 

$S2003 EXCEL 86-12 

$189 

SS2005 EXCEL 286-12 

$376 

SS2006 EXCEL 286-1 6 

$559 

SS2007 EXCEL 266-20 

$599 

SS200e EXCEL 388-20 

$995 


iJHbfaHAittJaataiiu 


iaissssmsm 


VI2002 Monochrome Graphic/Printer $ 45 

VI2004 Color Graphic CGA/Prmter $45 

VI2006 EGA Enhenoed Graphics Card$1$9 

jVQOTS VGA Analoow256l( Card $199 

'iVI2091 VGA RGGAnaloe 800x600, 

Paradise Chipset Adapter $248 

!VI2012 irFlat Monochrome w/rat $91 

|VI2018 l4*Fiai Monochrome w/Till $115 

IVQOIS RGB Color.$40x200 wmt $219 

!VI2014 EGA Color 640x350 w/m $359 

VI2020 U' VGA AnalOQ 640x480 $369 

;VI2025 3LYNXInlel«ync. 800x1000 
;VI2C72 TRUE BLUE VGA Package 
640x4a0..31i56Colors 
|VI2073 MULTISYNC PACKAGE 
800X600..31.256 Colors 
XT2005 Super Display VO Card, MGA. 

CQA.floppy.senaj.pnnter.game $109 


$469 


$549 


$679 


DR2001 5 25‘ 360K Floppy Dnve Black $ 66 
0R2003 5.25’ 1.2MB Floppy Dnve Tan $ 89 
DR2005 3.5' 720K Floppy Drive $ 79 
DR2006 3.5* 1 .4MB Fl^ Drive $ 99 
DR2023 3.5’ Kyocera 20MB Harddisk $215 
DR2020 Kyocera 20MB PCOCT Kit $259 
DR2030 Kyocera 30MB PC/XT Kit $290 
DR2042 Miniscnbe 3650 40MB 60ms $319 
DR20e0SEGATE 4096 eOMB 28ms $579 

AT2010 Key Tronic 101 Prol. Keyboard$ 59 
102003 Znu Senal Mouse 250dpi $ 39 
102006 Zrvx Senal S-Mouse 340dpi $ 59 
102011 Super Joystick Arcade Style $ 20 
CO2001 1200 Baud Modem IntemaJ $60 
CO2012 2400 Baud Modem imemai $ 99 
C02020 2400 Baud Pocket Modem $169 


S i i i iAyiMaw 

XT2004 XT 2-port Floppy Controlier $15 
XT2006 XT Multi tXl.SP.PP.GP.CLK $ 49 
XT2007 XT640KRAMcard0K $35 
XT2E47XTEverex2MBEMS4.0.0K $ 79 
XT2006 XT Battery Clock Card w/solt. $ 21 
XT2009 XT Clock/RS-232 Senal Card $ 33 
XT2010 XT/AT 2- port GAME CARD $ 14 
XT2013 XT/AT 2-port Sana! Card 1-p $17 
XT2014 XT tSOWatt Power Supply $47 
AT2071 12.5Mhz AT motherboard OK $249 
AT2002 AT Hard Floppy Controlsr 2-1 $109 
AT2003 AT/XT 1.4 Fk)ppyControiier $39 
AT2004 AT VO Board PP.GP.3-RS232 $ 39 
AT2£13ATEverex3M8EMS40,0K $109 
AT2006 AT/XT 4-port serial. 2-pop $ 67 
AT2045 AT/XT imemats-drrve Ctrl $77 
AT2046 AT/XT lnt.2-dnvs Ctrl w/extst $ 69 
y^TMIAT^OWttP^M^^^^ 


ORDER LINE 800'87EXCEL 


ORCLE 508 ON READER SERVICE CARD 

mrwjRK^ 


EXCEL CompiMr Undwgo a 4a-Hour BurrHO 
30 DAY SATISFACTION GUARANTEED. 

Attwll daysof recttpta 15% restocking tee. 

Al Products Carry Orw Year Manufacturer Warrenly 
Prices suOjed to change wflhout ttoece 


SERVICE 800-666-3440 

FREE Credit Card Ordering (NO SURCHARGES). 
Shppvig - AO0 $3 per box ,$ 1 S per system 
COO Orders • Add $ 3 per box 

Purchaie Orders Wetcome r | 

Dealers Welcome |i 


i VISA 


^A?^402^70^317^^^^^^onvenienniourg^l^^ani^9ginjSatjSui^am^5gn^^^Credit^egt^402^70^34^ 



HEAC^ART 

(formerly Vendex) 

A Oir«)»A o! Noun Amtnetn Pintipt Coipotlt'on 

From the largest full service reseller of Headstart computers in 
New England. Selling, supporting, and servicing Headstart 
computers since 1967. 


HEADSTART III 


80286-12/8 Mh2 
5.25” drive 360K/1.2 MB 
3.5” drive 720K/1.44 MB 
1MB Ram. exparxiable to 3 MB 
32 MB hard disk, 28 ma/l.l 
interleave 

16 bit autoswitch 
parallel, serial (2) 
gameport, mouseport 
145 watts. 1 10/220 switchable 
3 button optomechanical mouse 
101 enhanced keyboard 
3 full length 6/16 bit exp. slots 


TECH SUPPORT: 1-800^C COACH 


$2000 OF FREE SOFTWARE 
DOS 3.3, QW Basic. 

Headstart Advanced Environment. 
Pop-Up programs. Floppy driver. 
Framework II, 

Perspective Graphics 
ATI & Computer Ease Tutorial 
Software, 

Xtree-Hard Oi^ Manager 
Splash VGA Paint, Publish-itl 
Chessmaster 2000 
TWist & Shout, Bookmark Plus 


18 MONTH ON SITE WARRANTY 


HEADSTART 


Headstart II (XT) $CALL 

Headstart 111(286) $CALL 

Headstart PRO(386) SCALL 

VGA Color SCALL 

VGA White SCALL 

CGA SCALL 

Amber SCALL 


HYUNDAI 

(18 Month IMirranty) 

Super 1 6X. 1 0Mhz XT 640K, 
CGA/Mona P/S. DOS 3.3. Basic. 
MS-\^s 

1-3.5” drive (3 maximum) $689 

Super 16TE. 10Mhz XT, 640K, CGA/ 
mono, P/S, DOS 3.3. Basic. Electric 
DeskSW. 

1 floppy-S650 2 floppy-$725 

Super 266c, lOMhz AT. 640K. 1.2 MB 

drive, P/S. DOS 3.3, Basic S825 

EGA graphics board S199 

Multi-video board S 99 

12 inch Amber $ 99 

14 inch Flat Amber Si 25 

14 inch CGA (640x200) $260 

14 inch EGA (640 x 350) $360 

EVEREX 

NEW Excel Stream 60w/OIC-02 1/2 
card controller. Ext. 60 MG cartridge 
tape BU Image BU 5MB/Min ... $899 
MICROSOLUTIONS 
Megamate (PC. XT, AT)-Ext 3.5” 
autosensor 1 .44/720K drive w/'/z size 
controller. 1 yrwty $295 


30 DAY MONEY BACK 
GUARANTY 

on Headstart Computers 

If not completely satisfied within 30 
days of delivery return for refund of 
computer purchase. All items must 
be returned in same condition as 
when received. Does not include 
return freight, shipping Of handling. 



MAIL ORDER DIVISION 

Hours (Eastern Standard Time) 
M-Th 11-7, Fri& Sat 11-6 
ORDERS ONLY; 1-800676-7628 
In Mass., orders: (506) 879-7625 
Customer Service: (506) 879-8774 
MC, VISA. CHECKS, MONEY 
ORDERS. MA add 5% sales tax. 
Shipping charges additional. 
Prices/availablllty subfect 
to change 


GENERAL COMPUTER STORES 


680 Worcester Road, Framingham, MA 01701 

5 year member: Better Business Bureau. National Office Products 
Association, Association of Computer Retailers 


CIRCLE 737 ON READER SERVICE CARD 


This is what 
a year’s worth of 
PC Magazine looks like^ 


...and PC Week, PC Tech 
Journal, MaclJser, Govern- 
ment Computer News, Lotus 
Magazine, Digital Review, 
Microsoft Systems Journal, 
Communications of the ACM, 
andA+. 

Introducing COMPUTER LIBRARY! 

COMPUTER LIBRARY™ is the ultimate 
desktop reference on computers and 
computing. It’s a database containing the 
fuil text of a year’s worth of these 10 
leading computer publications, ail on a 
convenient, monthly updated CD-ROM. 
And if that’s not enough, it also includes 
abstracts of computer related articles 
from over IIO other periodicals like 
InfoWorld, Data Communications, Com- 
puter Reseller News, and Datamation. 



\ 


Altogether, each disc covers more than 
43.0)00 articles that have appeared in 
the last 12 months. 

Fast, Easy To Master! 

Locating the exact information you need 
is a snap because COMPUTER LIBRARY 
includes BlueFish searchware from Lotus 
Development Corporation. Just enter the 
topic you're interested in. BlueFish 
rapidly locales all the articles 
that mention that topic ^ 
and makes them avail- 
able for your instant 
retrieval. 

COMPUTER LIBRARY is 
designed to boost the pro- 
ductivity of anyone who is 
professionally involved 
with buying, managing, 
supporting, marketing, 
or developing computer 


hardware and software. Once you begin 
using it, you’ll wonder how you ever got 
by without it. 

Subscribe Now! 

COMPUTER LIBRARY requires a CD-ROM 
drive. If you don’t already have one, we 
can help you save money on a fast, reliable 
Sony drive, complete with a 12-month 
warranty. 

An annual subscription to COMPUTER 
LIBRARY costs only *695. To subscribe 
or to get more information call 
(212) 503-4400 today. 



ULTIMATE DESKTOP REFERENCE 
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COMPUTER DISCOUNT WAREHOUSE’ 


0 S^rrlcM/Svpport 

0 PnktaMt Ku«lo 4 f • 
^^^^^0 On Ttmo Dnlinry 

r^H 

m MU. 

inmprt n. a Mn coiir* 

) I nput m. a lin for 

tinfniitai.4iim UMCST 

IrtWpt Ml. a Mn ZMTM 

Irtnpt aA a Mil MtM . . FWCMS 



WHY PAY 
RETAIL? 

CDWSeUs 
For loss 

AND SERVICES YOU BETTER " 


*49t inm Ml MH, I ank • 

liCSAOOtUE' - ' 


smiRM <Ma 

Mai a MitM Ha Mutmmn 
Miirai»h.iRM 

OOIUEn.lM|K 
raM 


SAMSUNG 


s«iiiaiPiMH... 

MM. a MaMliiliii ■im.nniiB.w 
MM ai a wta. I Silk. 1 Ha. 12 A 
niRapin 


• HaMMa 

• HaiaM 



Facsimll* Product* 

iHMr ro-ai hmm 

tHMPHMn mu ' 




OUMMMIJTfMA 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


AST SPEOALS 

MOia MU coir* MOL 340C MITDCK 

MOL 140 m«u MOLaor areauy 

MOL 17D MT MOI 31S0C TO IMP 

MOL 300C nHOM 

WORKSTATIONS 

AST 1C6X AU AT 

AsrnesMoMs/ mm« 4& wow m iinoii t 

AST BrM M ITDCK 

SAMSUNG PC TERMINALS S1IB4JI 

EAfmsmON V«0 cr no, AtoW W Elumtl CAU 


praa e tn nmii p«a i2 mk tmui 

pMOQtoiia Huti Fnn mn 

IBMps 2 

ni7 MOL sc. ao Mig . .mH.71 

MO IS MOL meo Mag ...VttJt 
MU. sa /VMsg...n44a MOL 70 121 Mag ..BnM 
MOL3Q2tt 1dt...Wa.1IMOLaa«Mao...4SMa 
MOL am a Mag Haa MU aa 70 Mag . . . aiuT 

MX soz. »Ma . .aaaMDL aa sis Mag . .nnii 


2 M Mdii tma aaa-ax. a Ma .%mort 

2m Nraanac. looMa -ana 

380 . »MHt. 130 .. ima Port R. Mdl 2 HMIO 

300 2 SMHI. n ..mua phi i. mha tmM 

sets. Mai aMJiaft ii.Maa...MioH 

3888. uia nnnpHt m. Ma40...aMU0 

3 M 0 M« 4 * 3042 M Port 3 a MSI 40 . . 04^4 

38025 M. a \t .aaOM phi 386 MOI lOO .laOM 
3 Boaift.a 30 .ooaon 

LASER TURBO 

XT 1 HtM moil XT w/a Meg . . . .tmOM 

XTw/aMeg MOa XT w/ 7 D Mag taOM 

TOSHIBA 

Tiooo tma 13200 tMra 

T 120 Q 2 Dma 187088 T 5100 4 noa 

Ti 20 Ck aMag ....aco TS 20 Q aMag ....Klia 

mooa ma T 52 oa lOO Mag . . . .mi? 

WY 8 E 

MOL 2108 aaoa mol 2214 mna 

MOL 2112 ana mol 3216 most 

— ~Trrnii 1 1 1 1 1 ' ! i m 

FLOPPIES, DRIVES A TOPES 

CONNER a Mag/.IHMW S 872 J 4 /NOa 

GENOA n Miag A apa / 1 IW ma.’tiOM 

GENOA 150 1 


IOMEGA 8120 Nta 

IOMEGA 822(K..£MfflAl 514* MlOa 

MaNaM/48MhManwlMpt. 3n.10r*<. 

MOUNTAIN 44a M / Ml 3Ma/ 

MOUNTAIN 150M Riasata i3Na 

PLUS Panport az-a 47110 r 

PUIS a 0 a SyaiNn KK a075 

PUTS PS2 MC SMam KH SOOU 

PRWMaMagfMMag 

SVSGEN 5Mef1 Rop* 220a 

WELTEC 51A ErtmalFlow WT7 


MN4425 aaoa min-soos iTaoa 

MM443a ma ann^oss aoui 

MM-3053 ana MN-mo moa 

SEAGATE 

S(j«ATEaM*l l2MMSE«3AIESTai-0 SUm 
SEMaATE M AiNg . . Wit SEAGATE ST-ai-1 . . .Slia 
scAa«E 4006n ..min 

STORAGE DIMENSION 

AI.1S5E Sima ATuoE am, a 

/C335E 24a« 


PLUS DEVELOPMEia a Meg . . 
•lUS DIVFinfMFWT U M»a 
WESTERN oarou. aMag .... 


aaoa 



MOST ORDERS RECEIVED 
•V SiOO RM. C.O.T. 

SHIR SAME DAY 


HIGH VOLUME BIDS INVITED 

2M0 Uana. Northbrook. IL S0062 FAX (312) 291-1737 


PC MagazinD says . • .**You may find a 
battar daal bar# than anywhara alsa." 


SPECIAL EXTENDED HOURS 
Sam 7»7M COT HwFfl 

I N-xa cm S« 

Nek. SdFFt laSMCmHM-fri 




WHY WAIT? call COMPUTER DISCOUNT WAREHOUSE'** NOWl 

Open terms available to approved credit 


I Open terms available to approved credit e*-,,,—. 

I(CMI 800 ) 233 - 4426 ^ 


IJilWW 


In llltnoli FAX 

( 312 ) 498-1426 ( 312 ) 291-1737 


QRCLE 109 ON READER SERVICE CARD 








COMPUTER DIRECT 

WE WON'T BE UNDERSOLD! [Expires 8/31/89 


IMMEDIATE ANSWER 

1 -800-BUY-WISE 

800 - 289-9473 Dxt. 33 

Outside 800 Service Area Coll 31 2-382-5058 


THE RAM CRISIS 
IS OVER! 


Nowf, A Cempl«t« XT® Compatibl* 
Computor For Undor SSOOII 

640K 10MHZ TURBO XT COMPUTER 


For Only 

I ^ **** ** 




Don't PoMM Up 
Tho WImo Buy, 
Buy WIbo Now 
A nd SAVil 


FREEH 

DOS And 
GW Basic 

A Sfey* Volus 


LOOK AT ALL YOU OBTIU 

4 High T*ch XT® Small Footprint Com With 
Front Ponol LCD Display, SwItchoWo Turbo 
Mod*. And Socurlty Koylock 
tr Full 640K RAM, Inttollod And Tottod 
O Porollol, Sorlol, And Gomo Ports Standard 
O CCA, RGB, MGA Cord Includod 
Clock/Colondor 
ISO Watt Powor Supply 
O 101 Koy AT®Stylo Koyboord 
■i, 360K Floppy Drivo And Controllor 
O 32K ROM 

it Complotoly Atsomblod, Toitod, And Bumod Ini 
it PLUS — Fro* Quality Word Procotsor "Ability" 

TRIPLE THE VALUElll 

1 . Wo wont you to bo tho first to toko odvontOM 
of this opportunity. VIP Computor Inc. has modo 
Computor OIroct your sourco for tho bost dool 
In tho country I 

2. If this computor foils duo to workmanship or 
quality during tho first yoor, wo will roploco It 
at no oxtro cost to you I 

3. NO RISK I 30 Day Fna Trial 1 1 1 


1466 Bwd “ 

Exteraal Modem 

100 % Hayei Cmapcrtlble 

Made in the USA! 


No One Con Sell Thli Printer For Less 

180 CPS Printer 

Ufatlma Warranty on Printhaad 
our Bo$t Mntar Buy 



S'/e” Floppy Disks 

1N% Cortlflod • Llfotlmo Guoranloo 


Dot Addrossoblo Graphics -=!r 
High Spood, Squoro Dot Matrix 
Italics, Ellto, Condonsod, Pica 
Contronics Porallol Port 
SK Printor Buffor 

• NLQ S—loctablo From Front Panel 

• Low Cost Adopters Available 

• Pressure Sensitive Controls 

• t Yaar Immadlata Roplacomont 

Our Low Sale Price 


'149 


95 



DoubiD Sldad 
Double Density 

tlSiV*’ 


290 

Mad9 In tha USA- 


3^" Micro Disks 

1N% Certified • Lifetime Guarantee 


60% clip role moket^^^ 
this the best deal in 
ihe couni 




Lots of 290 - er 
Lots of 90 • Of 


Double Sided 
Double Density 

c 



* 7 System Indicator Lights 

* Both Tone B Pulse Dialing " " 

* Built-in Speaker with Volume Control 

* For all Computer! 

Everyday Lew Price 

$9995 

^ List $349 


ir lewoot dnWod cmt . Wo Imwr* oU shiptMi^ ot no ontra 


PfIOB Bono* tnclodo Bh>pB>ngchor90B. ColHoBntyowr 

cW » »wl « podi«9« or« nonrWIy wijirurs Ot»«nd. fcS o. 

itUniiInndwniB por ofdor Is SS TS A Baaloantt AVb% mIm tn. Wn bMr to nU potnts In Itio U-e.i Conoon, 

CARD 22292 N. Pepper Road 

praduct and pjymant martwda (wdudlag lolaa to) vai— toto raWWS. 


VISA 
5TER 0 
COD 


We Love Our Customers! 

22292 N. Pepper Rooi 
Barrington, IL 60010 
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COMPUTER DISCOUNT WAREHOUSE' 


OVER 

$5,000,000.00 
INVENTORY 
IN STOCK 


WHY PAY 
RETAIL? 

for Loss 

AND SERVICES YOU BETTER 


ALL EPSON 

Printers 
In Stock for 
S Immediate Shipment 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 



from 


LX-810 

$17900 









Best Biivs 


1 - 800 - 621-3999 


ups 

Air 

AvaiiabI* 


PRIfffERS A LASERS 


..Call I 


..Ctf I 


ICvionBJ-130 

ICiiiaM 

iDicaftiitSO . 

IhPUMiJad 1759 


PFS:l8tPub 

V8rilon2.01 

$59 

WordPerfect 5.0 

$212 

[ Summagraphics 

1 Mac 12x12 DIgItlior 

1 $269 

Hitachi Didtizer 

Puma Pro 12x12 
^n, Pan, Mouaa Emu). 

$339 




COMPUTERS 

ASTPrafr^ZS&Sae CUtl 

UtMbi#iiMP2S6t. Caltl 

NECMiliapMd 

Mt;Kii(»ad El II . . . 

Mullt^>wdHD 2200 


— SUT I niSnCl«.rfX1l.( . T f.^1 

JOiaWSafiM CHI G«»*icC«JLwHllWOot ...CHI Pum8Pro12i.12.4bln.Pwt.SW339 ^ 

iNECLCaW GmwcCaddOfiara CHI Ptfntftol2*12.12bavSW ..360 ™ 

IPmaoHclIOO 190 gS |oiin» CHI ««lnLW9 


1124 C*** Hwvd&aplws OSS JOlteOSaries CHI 

1191 2*5 KkwQutHN 36 KwHlSIilO 295 

159Z\159S 39M19 72 Bl2il7 495 

1S24 SIS liMuraSutlmyl 36 StfnmagraphicalZilonjs .319 

lToHdba32l-Sl 449 Lo 4)»123201 (kaamlgS.O) ..290 18Kl2Pio.4B4r(»Pan 549 

341-81 616 LoirtAg^ja 249 MacatPadiaU4Bh.Pw 269 

MI-SX «• ItoiagngYMUanay 113 

351-C 1010 M^CadiS 105 

EipraaHkVnHr30t131l .319379 mSDo83.3 « 

MSDoa4.01 93 

MONITORS 5 

- MSVAndowsSae 113 

I Andak 12909 Caid 939 NatcnArKanoad 69 

I 21W 97 No«INHwafa2B6 CHI 

I HlHHil 20* SupaiScan 2090 panUHtarS.O 449 

IMItauWHdOiamndSoanllSI 487 patriatlQ 42S 

lUonilHiBVUng -CHI p.^oilOMH 589 

iNECMuNbyncOA 485 pcToHiDHuia 44 

k9*6»fwlO *** PUMniuAM 56 

MJfs)ncPkja 975 Aceoor*>g I 139 

, o*”*. “ p«c(«»a..ry Ml boards i NETWORKS 

IPukirdM XM Ml 

iPrinaMlMlraSyne 49S pps PruChoicalO 92 

ISanaung CHI pfS:FfHPuHi8h8f2.01 59 

iSignaDaatgnaUsarVmi PFS:P>o(aaaionairilaZO ....149 

15*S£Appla 1199 pfS:P,ol*i5ioftHRml.02....51 

19^AT/PC 1499 pfS;Prol*a$i«»HWrile2.0 ...102 

I 15'Macl 1179 punP^ted 195 

! lO’WacI 1560 1M 


SuperSport-Oui 

St4)ar^l20M) 

Su^^l2e620M>.. 

Su|w%wrt 286 40Mb CHlI 


MOUSE 


SariHAPaint 73 

SanHAPFSUlPuUiaher ...94 
MouMSariHHiRaz’MM* ...75 
UouMScriHBRat&Painl .97 

MousaBusHiRaz W 70 

Uouaa Bus HiRaz 6 Pant .... 91 
LogiPahtSoltwara 19 


Intel Chips 

Genuine i New 

8087-2 121 I 

80287/90287-6 1261 

80287-6 (6/12Mhz) ... 189 1 
80287-10 (lO-2SMh2) . 218 1 

80C2e7-A 277 1 

80387-16 3471 

60387-20 395 1 

80387-25 49S I 

80387-SX 309 1 

80387-0X33 550 1 


525* 36011 Driva. 

5.2S'12M>0it<a 84| 


DRIVE. MODEM A FAX] 

Ardat CHI 

AST CHI Cmptala9600Pu . 

ATIVGAWandwOSeASIO ..CHI aiaublHiiAT4(V6<MbHardDrhre| 

VIPVGA 348 1CM.23ms 378 

. -wv 104 Copy II Opl Board Oil 85 8aaQaiaST2254Cifd 260 

Son¥MJIicm13fl2A 660 m E9'«B*lP>i'» CoH SmartOoa Modem (HayasCmpttia) 

*75 ” G«,(.VG*76lklffi1 17» 1200B4Solt«.. ^ 

ZaHlht490Plaaaaan ..$78 ruaw.i<. ns HHeutaaGraptikaPlus 168 24006 4 SolHrare 106| 

IJ leWAta.6o«<IPk,. 368 T«cl5-72a<OH.. 7B^ 

software “ 

Ml “ 

Alwavs 78 ^^JTi^iPki. ii7 VSAPro 471 

kMSiMa « iSJr 115 SI|I™D*<l)"*VaA 209 

B<-In«a*n r™ii,.i.0 345 T<»*Fi»h»,d 10 SCANNERS SHELPERi 

emsIAtiBridQ. O t™ibu »7 »«»«<” 0“ 

8,^ ... 150 1,^“!!:; “5 VldwIFasWril. 329 

Mbon&wPki. 86 V-RmVGA 468 Ci»ipl«pc400d|iScann« . 11 

Ch«M4SM2ll» ® T^CPto 146 VejaVGA 255 L^ictl Coimcloi ...... Ml 

CtoioiiPTOOwilo(w Ml ee W44l«'i W»IEh«ll«PUsMI Scar Man 400dpi 5 »«4«<*. IF 

OK” *• TutoPaicMPio .!! 150 

,C<w0re 33 VmUnPljtlidhinjSO 472 

C<4>70p4<«iBo«d 108 v«ili»i Pro Eat 348 

Metial 71 v«BC*delJ»aiitl Ml 

OatEaiU'O 58 yfyoimt Ml 

dBas«K 432 v(,cP8r|«5,o 213 

OwiOoMI 141 i(Tro4Pto 58 

O-*** 00 XTianlM 4JI 

DaaqViaw 68 

digitizers aplotter 

l>Mra3DMddtOpl<art CM 

Mlai4SS4ra4 OS Meonip1023-Gt Ml 

E»7X«t 54 ,(|25/,043-DM CM 

lEioalPC 251 Qtaaing ftd 12l12l8Btn . 360 TERMS: Ordcaa ire procwed Mino day. Pre-ippcoved P.O.T I 

■ FnlBcdiPtn 07 E„»Si»4l-peoO 560 iiewelMOW. PriceareOeacaahdiscmintaDductttbjeciiochaaAe | 

iFonnTod 52 Houston Inttrumanta wiihoui notice aioDg with leim* & availability. Produa c 

I Fait Sokiton Pa* CHI QK|p jq CHI patibaity, warraiuici. rebatca, protnoiioni, & claimi are rcapw- 1 

I Fm Bass PMs 178 Qii^ gQ Sariea CHI tibility of manufaaurer oily. All letunts are aubjca to a restock- f 

I FraHanca Pba 293 Qpigna CHI ing Gse. No returns oo used iiems. Personal A coiq^aoy cbocks | 

|GEMDta»Pkii 158 HtlacN (ICFYaarWarranty) *lay shippins. AZordsn only add 6.7% tax. AD0889-1 * 


CIRCLE J87 ON READER SERVICE CARD 

MHI Warehouse, Inc. 

^29 N. 35 th Ave. Af 2 - 30 € 

Phoen/x,AZ8505J[gJ 

New Orders; 1-800-621-3999 

Order Info: 602-997-8677 
FAX: 602-943-3833 
International Orders: 602-861-1090 


PROTECT 
YOUR COPIES 
OF PC 
MAGAZINE 


Moke your colledion of K Magazine 
a handsome addition to your office or 
home— one/ protect and organize your 
copies for easy reference! 

PC Magazine Binders and Coses ore 
mode of durable, luxury-look leather- 
ette over quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dotes and volume numbers. 


FOR FAST SERVICE CAU 
10U-FREE 1-800-972-5858 


MAGAZINE BINDERS 


HoW your 
issues on 
individuol 
snop-on 
rods. $9.95 
eoch; 3 for 
$2795; 6 for $52.95. 



OPEN 

BACK 

CASES 


Store your copies for 
individual reference. $795 
each; 3 for $21.95; 6 for $39.95. 

1<]^GAZmE 



do Jesia Jones Industries 

499 EosI Erie Avenue * Philodelphio, PA 19134 

Pleose send □ Binders □ Coses Quantity 

Poyment enclosed $ ’ Add $1 per cose/ 

binder for postoge & handling. {Outside USA, odd $2.50 
per cose/btnder ordered, US currenqr only.) 

Charge my: 

□ Amex Viso DMC (Minimum order $15.) 


Cord No 

MrJMrs./M$. 
Address 


.Exp. 


rWow rrint ful Nemv 


No r 0. Bow Nvmiar PhoM 

City 

State Tip 

* PA rawdenls odd 6% mIm Iox. 


I 

J 




PRODUCT CATEGORIES 


HARDWARE 


Add-On-Boards 

456 

CD-ROM 

456 

Cables 

456 

Communications 

457 

Computer Systems 

460 

Disk Drives 

461 

Diskettes 

461 

Expansion Units 

462 

Peripherals 

462 

Plotters 

464 

Power Supplies 

464 

Printers 

464 


SOFTWARE 


Accounting 

464 

Business 

464 


SOFTWARE 


Business Project 
Management 

465 

Communications 

465 

Construction 

466 

Data Base 

466 

Data Entry 

466 

Desktop 

Publishing 

466 

Education 

466 

Engineering 

467 

Entertainment/ 

Games 

467 

Financial 

468 

Flowcharting 

468 

Graphics 

469 

Health 

469 

Inventory 

470 

Mailing Programs 470 


Manufacturing 

470 

Medical 

470 

Music 

470 

Preventative 

Maintenance 

471 

Programmers 

Twls 

471 

Public Domain/ 
Shareware 

472 

Real Estate 

472 

Religion 

473 

Sales Marketing 

474 

Scientific 

475 

Security 

475 

Statistics 

476 

Surveys 

477 

Utilities 

477 

Word Processing 

478 


MISCELLANEOUS 

Accessories 

478 

Bar Coding 

479 

Books/Catalogues/ 

Publications/ 

480 

Business 

Opportunities 

480 

Computer 

Insurance 

480 

Consulting 

Services 

480 

Data Conversion 

480 

Data Recovery 
Services 

481 

Disk Conversion 

481 

Diskette Copy 
Service 

481 

Networking 

482 

Services 

482 

Supplies 

482 


ADVERTISING INFORMATION 

PC MAGAZINE MARKETPLACE. 3rd FLOOR. ONE PARK AVENUE, NEW YORK NY. 10016 


■ PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 

■ The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 

■ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 

■ Standard Directory Listings are also 
available and require a 4 issue minimum. 

■ FOR MORE INFORMATION CALL 
212-503-5115 OR 

1-800-825-4ADS 


■ ADVERTISING ACCOUNT MANAGERS 
Sr. Account Manager, 

Glenda Campbell Roberts 
212-503-5118 

AK. DC. GA. MA, NY. OH. PA, VA. WY 
Kenneth Nova 212-503-5175 

iCA 9399 & DOWN). FL. NH. VT. WV 

Kathleen Morns 212-503-5176 

(CA 9400 & UP). HI. NB. TN, UT 

Michael Brooks 212-503-5125 

AL. CT. lA. IL. KY. ME, MI. MO. NM. OK. OR 

Nancy Mandelbaum 212-503-5156 


■ NATIONAL ADVERTISING STAFF 
Group Advertising Director, 
Kathryn J. Cumberlander 
Group Sales Director, 

Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 
Sr. Advertising Coordinator, 
Wanda D. Brown 
Advertising Coordinator, 
Linda Annis-Lopez 
Production Director, 

Anne Brockinton 
Production Coordinator, 
Robert Clark 


AR, DE. ID, IN, LA. MN. MT. NC. RI. SC. TX. WI. 
OVERSEAS 

Jonathan Adewiuni 212-503-5117 
AZ, COi KS, MD. MS. ND. NJ. NV. SD. WA. 
CANADA 
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■ HARDW\RE/ADIH)N-BQARDS 


■ CD-ROM 



'•T«T«TftT*T*TttTaT»T*' 



Perfect Solution For 
Managing Your Voice 
Communications 


♦ Voice Mail System 

♦ Call Processing 

♦ Telemarketing 

♦ Order Processing 

♦ Call Distribution 

♦ Programmers Tool Kit 

Complete Systems 
Starting at p^s 6 s/h 

( 415 ) 652-9600 




CmCLE &S1 ON REAOeR SERVICC CARD 



PC & MORE, INC 

46757 FfwnoM BM FramoM, CA M536 
T*r (415)226-1I77 Fax (415B26-1377 


PERIPHERAL 


on HANDY SCANNER $1B9 

.40QG00a0»i000Fi|A'oi«i Scary* M*>tac«CarO 
(F9FCnaMTMPa2tM0*l»2MO WPMUOOM 

on MOUSE W/PUBUSHWO EOrrOR S45 
OFiitoun IBuotra imCMmM iteratcMMauw 
M UouM Si m M cmM ComacMM So»l»« n 
0>w Mdum Paa ana S aamaia Paeaa^a P'oi-oaa 


DISPLAY GRAPHIC CARDS 


H6-1SO/MO-160 S49 

•Aracrvonw G>ap>ws mm Praam Pan Harcma Com 
patata mm Scam CQA tmaman 
CP&400 S4S 

Cam QraaPoa Card FnM* Pan 
£0-3000 S1S9 

EAiMncaa Qiapnca aaataoi fwar Cinmitira, 

IBM eOA COA MOA M MQA 


MEMORY CARDS 


MEGAen SM 

eusCa>dtipMa(aa«2MeiorPCiAT uaaa iw> i 
DRAM Amw^ Spaad ■* le ta mh/ 


COMMUNICATION CARDS 


NET-300 $209 

EwamaaC a aaparriai Card '40*a C pnicaa w i 
N9«Mi NFIOOO 

MO-2400 $99 

aaOQri^OOiWOrMO BPS Man* Madam 


CMCIC W ON READER SERVICE CARO 





LlmU«d orrer: 

Quantity Discounu 
Call for free caUlo| 


WARPSPEED/386 

Fcaturca: 

* Runa ail industry sundvdi: MSDOS.OS/3« 
V/386. 386/Wndowa 

* Intel 16 MHz 80386 SX CPU 

* Socket tor Intel 80387 SX Coproceaaor 

* Shadow RAM Support 

* 8 ExpmaKB Stott ^I6biB, ^8 bita 

* I/O Speed at 8 MHxto OB aiatnf ctnia 

* Interleave w/1Mb RAM 

* Puily AT Compatible 

* 8.6 a 12J Bawd Dimentioni 
' 30 day money-back, 1 yr. warranty 

(800) 627-6998 

^OMtAStH^tnC 

CIRCLE $63 ON READER SERVICE CARO 


BUY DIRECT & SAVE 


386 MOTHERBOARDS • TRUE 32bit 

16 • 20 • 25 MHz — FASTER THROUGHPUT 

• Up to 5.29 MIPS 

• 32 bit data bus 

8 t .OMB dram expandable to 16MB zero wait state 

• Coprocessor socket for {K)287. 60367 or Weitek 

• Page/interleave memory 

• 6 expansion slots. 1x^. 5x16. 2x8 bit 

• Fast shadow ram • AMI Bios 

AMAC South, Inc., 1075 Broken Sound Pkwy., N.W. Boca Raton, FL 33487 

^ CALL 1-800-356-6676 



CIRCU SM ON READER SERVICE CARO 


SUPER SALE 12 HhzOws 80286 

Reg. price $200 but order before 
August 31 for $179 
WITH 1Mb MEMORY $339 
LOOKING FOR THE HIGHEST 
QUALITY AT LOW PRICES? 
80386 25 Mhz CACHE $889 
80386 25 Mhz $489 

80286 24 Mhz $469 

Maty oVtt pnxiudi mWN rcbdng pHNN backfliM 
VERY RELIABLE PRODUCTS 
AND CONSISTENT SERVICE 


CALL AccuSys 800-247-6413 

(702) 746-1111 
3695 Klf^ ROW 
RENO NV 89503 




CIRCLE SS6 ON READER SERVICE CARO 


THE X BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utiliz- 
ing LIM 40 specilications Segmenled memory 
mapping, split memory addressing 2 mb in 
one slot. 8 mb total Spooler. RAM disk auto 
configuration software, manual, warranty all 
included S229 
TELETEK ENTERPRISES, INC 
4600 Pell Drive 
Sacramento. CA 95838 
(916) 920-4600 (916) 927-7684 FAX 



■ GIXROM 

CD-ROM/WORM/ERASABLES 
Software and Drives 

See our display ad each month lor specials 
(Look under index to Advertisers) 

You need competitive prit^experl advice/ 
prompt service/we're the largest & fastest. Free 
Catalog * Unconditional Gua/anlees 
P.0.'s Accepted * CALL US NOW 
ORDERS 800-MEGABYTe (634-2298) 

Inquiries (212) 737-8400. Fax (212) 737-8289 
Compact Disk Products, Inc. 

223 East 85th Street. NY. NY 1002B 



CmCLeH70NRMCR»vlaCARO 

■ CABLES 



PUT YOUR PRINTER UP 
TO 300’ AWAY 

Wrm OUR New LONG RANCa- 
RRmriR EXTENDER CABLE! 

• Umstantardl^nro phone cabNiHttinodulir 
plugA up to 30(7 (Xr CAM mduded) 

• No powtt supply noNM 

• WbrtswilhPCnrTMIPSZpvaM 

• GusrantoedcompnbtoMQialiscirtwan 

• 1i9ttwr>niy;3()^.monoy b >cfcfluironto» 
LONGRANGER CilQ QC 
EXTENOERCABLE ^1121.99 

RANGER 

RANGER TECHNOLOGCS, MC. 

223S FAST ST . *119. SUM VAUfY.CA S306S 

(805) 583>8847 

CIRCLE S6> ON READCRSCRVICe CARP 



Companiorv^llows you to 
add Em extra Keytx>ard and 
monitor up to 600' from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAlUtfLE 
PRICES START AT 1219 00 

CYBEX CORPORATION 

2800 H. Bob WMMca Am. 
Huntsvav. AL 3580S 
(205> 53441011 

ORCLC SS9 ON READER SARwee CARO 
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THE SHOWCASKFOK PRODUCTS AND SERVICES IN 



7BW STANDARD MARKET 


rf 


COMMUNICATIONS 


CompFax Puts Efficiency 
at Your Fingertips 



onsid«r the benefits of buying 
your unit from CompFax: 

•the most competitive pncesea 
full line of FAX machines to fit 
individuat needs«expert 
technical service and support 
• fast delivery • flexible credit 
termseservice contracts 
• price protection warranty 
CompFax puts it 
all at your 
fingertips! 


CompFax 


f-800-2A3-7775 
Call Today! 


Dealer inquiries welcome 


Sharp FO-300 Sharp FO-330 

$1049.00 List $1995 00 $1149.00 Ust $1795 00 


CIRCLE S60 ON READER SERVICE CARO 


COMMANDER 

■ by cybex 



Control up to 8 
CPU's with one Keyboard 
and Monitor 150 ft. away. 

• IBM PC, XT. AT. PS/2 and 100% CYBEX CORPORATION 

Compatiblet 2000 h. bop watm amou* 

• Avaiabte for MOA. CGA, EGA (TTL) Huni8««i. al ssaos 
and VGA (Analof) MonHort 


(205) 534O0U 


CWCIE Ml ON READER SERVICE CARO 


PC MiKariw ihriietplace the uUiaite Urge! ■iikrt! 


The brand spH'ificrs whu read PC MaKazint- dviit haw the time to shop amund, Ihnr <>iil> 
concern is grttiim what thry need as quickl> at possible. 


TWyllWMfTtWfrtteBtiwtirCIhgdieMBritHiiBce 


For them PC Magazine Markctplace!i Direct KesponsiVDisplay Ad format ropmsents a fast, easy 
and cost effeeUw method of product acquisition. Th<y know it will have the products thiy need 
and the information they want regarding price, vnlumi* discounts. spKifIcations and delivery. 

If you think that your business can benem fruin the 70U.O0U ^and specifiers who read PC 
Magixirie TOfRE moim 


St lake Dnen artiMi and ull (212) 510-51 IS ar (UN) SS4AM 




Invisible Network. 


"GMiptrtomiuct 
(wderfoAd. e/ef8«f 
Ptstgn. lowprtet. 
simple eaPlieg 
nquinmeets. Md 
bn»d cornpafidifi'f y. ** 
-PC Week 


Expanded Memory Support, invisible Network 
IS the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4.0. your DOS memory overhead can be as little as 3K 
for a workstation . 13K (or a server And you can increase 
total DOS memory from 640K to 704K— Now you can 
have over 630K of free DOS memory while running 
the network! If you don't use expanded memory, the 
overhead is still low: 60K tor a workstation . 60K 
tor a server 


“TlielevisMe 
Metwottislerribly 
eesy (o intell. Aitd 
it'sliiespeeslve." 
—LANMaga/tne 


"Aloylovse.lliigMy 
recoffiffieffd/f.** 
—Data Based Advisor 


• Prices include network boards and software— 
Nothing extra to buy. 

• NET'30 Network Operating System isfull-lealured. 
easy to install, and has extensive on-line help. Can be 
used with or without expanded memory. 


Model 200 Model 300 Model 300 A Elhemel 


Compatibilrty IBMPC'XTAT IBM PC-'XT/AT MicroChannel IBMPCXTAT 


Speed 

Wiring 

Price 


1.8 Mbps 
Twisted pair 
$215.00 ea. 


8 or 16 Bit 
3.0 Mbps 
Twisted pair 
$315.00 ea. 


16 Bit 
3.0 Mbps 
Twisted pair 
S399.00ea. 


3 bit 
10.0 Mbps 
Thin coaxial 
$399 OOea 


■ File sharing, print spooling, tile record locking, 
electronic mail, menu system, security, network 
management, diskless workstations, diagnostics. 

• Also compatible with NETBIOS. IBM PC LAN Program. 
Novell Netware 

• 30-day money-back guarantee and one-year warranty 


For more information . call (415) 570-5967 or write. 


Invisible S^lwere. Ine. 
IlSSCbess Drive 
SttileO 

foster City. CA 94404 

(41Si570S9S7 

Fexf41SI$n-Set7 



PAPER WITH EVERY MACHINE PURCHASE 

New Fax Machines 
from only •649 

Highest Discounts m the countrvi 



Past Shipping call today before 3 pm (ro we will ship 
your machine that day! 

Enthusiastic knowiedgable sales people to help you. 

Convenient l>aynient programs. 

satisfaction Guaranteed Never a worry when you 
buy from usi 

TTlOrough comprehensive service and training. 

RM Factory Authoriaed warranty service. 

we are the FAX SpedalStS, we oiUy sell fax and are good 
at 10 

1,000'S of kicredlblY happy customers 

who love us in all 50 statesi 

ir V»PAX OF AMERICA 


1-B1I 
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LAPTOPS 



714 - 373-2006 



if FREE ★ 
SHIPMENT 


★ PREPAID orders only (by check) 
with UPS Ground to 48 contiguous 
states. Allow 2/3 weeks for personal 
& company checks. Cashier check 
orders shipped immediately. 


> PRICE WAR » CALL US L«’A«’S^T WITH YOUR BEST QUOTES » | 


COMPAQ SLT 286: 20MB/40MB 

3899/4299 

MITSUBISHI 


MP286L: 20MB/40MB 

2499/2999 

NEC MultiSpeed: HD:20MB 

1929 

Ultralight 1MB/2MB 

1869/2269 

ProSpeed Laptop 286: 20MB/40MB 

2999/3349 

Prospeed Laptop 3d6:40MB 

.... CALL 

ZENITH Supersport 2/20 

1469/2249 

Supersport 286: 20MB/40MB 

2999/3399 

Turbosport 386/40 

.... CALL 

FREE SOFXWA.RE 

With prepaid (BY CHECK) orders ONLY. 

PC KWIK Power Pak with T1000/T1200 

BORLAND Sidekick with 

. . . . T1600 

LOTUS Metro with 

, . . T3100E 

BORLAND Sprint with 

.... T3200 

MICROSOFT Windows 386 with T5100/T5200 

TOSHIBA: COMPLETE LINE 


TIOOO: 51211. (1) 720l< floppy. 6.4 IPs., battery 

629 

With 768K Card: Can be set as RAM disk . . 

879 

T1200F: 1MB RAM. (2) 720k floppies. 10 lbs . . 

1269 

T1200FB: Backlit model 

1469 

TllOOH: 20MB. S.SMHz. 720k floppy. COA 


Removable /Rechargeable battery. 11 lbs. . . 

2169 

TllOOHB: Backlit model 

2229 

T1600: 20MB. 12MHz. 1.44 floppy. Backlit EGA screen, 

/?e/no^a£>/e/Rec/>a^a£>/e battery. 11.6 lbs. . . . 

2999 

T3100E: 20MB. 12MHz. IBM Compet half slot 

2575 

T3100: 40MB. 12MHz. 2 IBM Compat slots . . 

3369 

T5100: 40MB. a03B6/16MHz.2MB RAM. EGA 

4369 

T5100: 100MB 

5969 

T51O0: 40MB. 20MHz. yG4. 2 slots 

5799 

T5X00: 100MB 

6799 

MONTHLY SPECIALS 

PREPAID BY CHECK ONLY POSTMARKED BY AUGUST 20. 1989 

CANON Fax 20 

950 

DICONIX 150 parallel 

230 

MITSUBISHI: Diamond Scan 1371 with Tilt & Swivel and 

GENOA SuperEGA HiRes-f (Version 4880-9) and Gem 

Graph Software 

625 

NEC: Parallel Printers with 6’ cable 


2200/5200/5300 330/480/640 

PANASONIC KXP-1 124 

320 

QUADRAM JT FAX Portable 

315 

SEAGATE 30MB (XT) with controller, cables. 

manual and mounting kit 

285 

SHARP WIZARD Organizer 

210 

SHARP FO-220/FO-300 

. 680/880 

SHARP UX-180/UX-350 

780/1150 

TOSHUA: 341 SL 

499 

TOSHIBA: TIOOO W/768K Card 

865 

TOSHIBA: T1200FB 

1450 

TOSHIBA: 3100E 

2560 

TOSHIBA: T3200 

3350 

DESIGNER Carry Case - Add 

130 

WORLD PORT 2496 

450 


SUPER SPECIAL 

TOSHIBA Tt 000 with PC KWIK Power Pak 

and. . DICONIX 150 Parallel w/3' or 6' 

cable and . DESiaNER Carry Case. 

All for 

. $975 

PRINTERS 


DICONIX 150 Par w/3’ cable 

.... 249 

150 PLUS Par w/3' cable . . . 

.... 329 

NEC P2200 parallel 

... 339 

5200/5300 

499/659 

Color Kit for 5200/5300 ... 

.... 109 

Cut Sheet Feed 5200/5300 . 

169/199 

PANASONIC 1160/1191 ... 

175/225 

KXP1124 . . 

349 

KXP 4450 Laser 

. 1329 

TOSHIBA 


Express Writer 301 

... 349 

Express Writer 311 

... 399 

321SL/341SL 

469/529 

KENSINGTON Printer Stand . 

20 

With Printer 

10 

MONITORS 


With display oard, use second price 

MITSUBISHI 


Diamond Scan 1371 

419/399 

Diamond Scan 1381 

519/499 

Diamond Scan Tilt & Swivel . 

20 

NEC 2A Super VGA 

499/479 

Multisync 3D 

639/619 

MultiSync Plus 

899/879 

PACKARD BELL 


RGB 1452 

. . . , 229 

CGA/EGA 1431 

... 339 

VGA 8541 

... 299 

MultiSync 8530 

399 

SONY 1311CR-13" Trinitron Color 

Remote TV & RGB Monitor . 

. 499 

Sony 1311 to IBM Cable . . 

20 

SONY MultiScan 1302 

649/629 

SONY MultiScan 1303 

539/519 

Sony 1302/3 to IBM Cable . . 

20 

Sony 1302/3 to MAC II cable 

30 

ZENITH 


ZCM-1490 Flat Screen 

629/599 

Zenith Tilt & Swivel 

20 

SHARP WIZARD 

Hand Held Electronic Organizer 

Vbu get 0 200 year calendar 0 440 event schedule 

d 700 name & number telephone directory ® 

memo pad equal to 16 typewritten pages (5) multi- 

function calculator (D world time clock for over 200 

cities world-wide and 0 local time clock. . and 

much, much more. All in a hand held unit. 

Special Introductory Offer . . 

. . $229 
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• FAX • ATTACK • 


COMPLETE PC 

Fax Board 9600 449 

Complete Communicator: Modem. 

Fax & Answering Machine 669 

QUAORAM 

JT Fax Board 4800 199 

JT Fax Board 9600 CALL 

JT Fax Portable 4800 329 

JT PRO 96 Modem & Fax Board . . 349 

WOKLD PORT 2496 

Portable Fax /Data Modem 449 

AVATEX FAX 

110/220 Switchable 669 

CANNON Fax 8 599 

CANNON Fax 15 689 

CANNON Fax 20 969 

CANNON Fax 25 1549 

CANNON Fax 225/270/350 CALL 

MURATA 1200 569 

MURATA 1600 669 

NlSSEl 303 303 

PANAFAX UF-135 749 

PANAFAX UF-145 849 

PANAFAX UF-150 (White) 959 

PANAFAX UF-155 (Grey) 929 

PANASONIC KXF 100 849 

PANASONIC KXF 120 949 

RICOH RF 850/900 699/799 

RICOH 10E 1099 

RICOH 15/25 1099/1249 

RICOH 35/65 1549/1649 

SHARP F0-220/Fa300 699/899 

SHARP F0330/FO-550. . . . 1069/CALL 

SHARP FO-700/FO-800 CALL 

SHARP UX-180 799 

SHARP UX.350 1169 


FOUCY: Prices A availaMity subieo lo cTianee. Add 3% 
(Minimum $S) for COa MOVISA. and SH tor Amex. All 
sales final. Not responsidfe for compatibility. Refus- 
ed /returned shipments subfect to 204b charge (Min. S50). 

PORUON • ORDERS • WBLCOIMB 




LAPTOPS PLUS 6932 Westminster Avenue, Unit 194 • Westminster, California 92683 PLEASE REFER TO AD# SR 794 
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TOSHIBA ftAV itOGtZ 
LAPTOPS r /AA ^<303 

ZENITH • NEC > EPSON > MITSUBISHI > COMPAQ • SHARP 


TOSHIBA LAPTOPS 

T-1000 

. . .$645 

T-1200F 2 FLOPPY 

. .$1299 

T-1200FB 

. .$1385 

T-1200 H 20 MB hrd 

.$2189 

T-1200 HB 20 MB hrd 

.$2245 

T- 1600-286 -I- 20MB 

.$3049 

T-3100E-286 + 20MB 

.$2565 

T-3200-286-40MB 

.$3299 

T-5100-386-40MB 

.$4325 

T-5200/40MB 

.$5699 

T-5200/100MB 

. .$6699 

ZENITH LAPTOPS 

Supersport Model 2 

.$1495 

Supersport Model 20 

.$2295 

" " 286/ 20 

.$2949 

" " 286/40 

.$3388 

Turbosport 386/40 

.$4799 

Turbosport 386/40M 

.$5329 

NEC LAPTOPS 

MULTISPEED EL 2FLOPPY . 

.$1499 

MULTISPEED HD W/20MB . 

.$1949 

ULTRALITE 2 MB 

.$2289 

PROSPEED 286/20MB 

.$3049 

PROSPEED 286/40MB 

.$3399 

PROSPEED386/40MB 

.$4395 

MITSUBISHI LAPTOPS 

MP 286-210-2FLOPPY 

.$1995 

MP286-220-1FLPY-20MB . . . 

.$2299 

MP286-240-1FLPY-40MB . . . 

.$2795 


PACKARD BELL 
COMPUTERS 

PACKARD-BELL PB286-12 

8, 10, and 12 MHz; one wall slate; 1.2 MB 
floppy; parallel/serlal port;expandable to 
15 MB; DOS 3.3/QW basic; 101-key keyboard; 
640K; Western Digital Hard drive/floppy con- 
trol card; many more features; 


SYSTEM 

MONO 

CGA 

EGA 

VGA 

20MB 

1649 

1779 

2029 

2099 

40MB 

1789 

1919 

2169 

2239 


COMPAQ LAPTOPS 

SLT286-20MB $CALL 

SLT286-40MB SCALL 

EPSON LAPTOPS 

EQUITY LT2FDD $1095 

EQUITY LT 20MB $1795 

SHARP LAPTOPS 

PC4502 2FLPY $899 

PC 4521 1FLPY 20MB HRD . . .$1695 
PC 4651 $2395 


PB286, 10MHZ $999 

PB286, 12MHZ $1239 

PB386, 16MHZ $1999 

386-20w40mb 

$1999.00 

One Meg on Board, 1.2 Meg Floppy, Full Size 
AT W, 200 Watts Pwr Suppy Ser/Par 101 Key- 
board. Mierican Sys. 


MONITORS 

PACKARD BELL (AMBER/GRN) 12" .$89 
PACKARD BELL (AMBER'GRN) 14" $129 

" " RGB $249 

" " EGA $349 

" " VGA While $149 

PANASONIC PRINTERS 

KXP-1181 $179 

KXP-1191 $229 

KXP-1124 $325 

KXP1592 $395 

KXP-1595 $425 

KXP-1524 $509 

KXP-4450 LASER $1369 

SCANNERS 

CANON 1 X12 $425 

MITSUBISHI-SP-MU216AF . . $CALL 
CHINON SCALL 

FAXCARDS 

QUADRAM JT 9600 $499 

RICOH DX-1 FAX system/software CALL 
COMPLETE PC FAXBOARO 9600 .... $369 


FAX MACHINES 


CANON Fax 8 $619 

" Fax 20 $949 

" Fax 225 $1545 

" Fax 270 $1795 

" Fax 350 $1995 

" Fax 450 $2349 

" Fax 630 $2699 

" Fax 705 $2999 

" Fax 730 $3499 

PANASONIC KXF 100 . . .$825 

KXF120 $975 

PANAFAXUF135 $799 

" UF 145 $895 

" UF250 $1349 

'■ UF260 $1549 

SANYO SF 100 $765 

" SF 200 $929 

" SF515 $1145 

SHARP UX 30 

Remfg $385 

AVATEX 110/220V 

Portable $625 

NISSIE 303 $498 

MURATA 1200 $569 

"1600 $669 

" F30 $1399 

RICOH RF800 $649 

" Fax 15 $1155 

" Fax 25 $1295 

" Fax 35 $1545 

" Fax 65 $1595 

SHARP FO 220 $699 

" FO300 $899 

" FO330 $999 

" FO 550 $Call 

" UX350 $1155 

TOSHIBA 30100 $745 

T3300 $799 

T3600 $965 

T3700 $1099 


Terms: These are Prepayment Prices, Discover VISA/MC/COD + 2.9%, Restocking 20%. Accept Cashiers Check. We 
check for stolen credit card. Prices subject to change, all sales are final, defective Items replaced or repaired. In warranty. 


1S00-3S3-3199 


714-893-6265 


TELEPHONE PRODUCT CENTER 12603 Hoover St. • Garden Grove, CA 92641 • FAX 714-891-1202 
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THE SHOWCASE FOR PRODVCTS AND SERVICES IN THE IBM STANDARD MARKET 



• Accttt iny PC, printir, moP«m, plpitir. or 
mHcsfflpuMr tram your tuytioirO" 

• CnaaMprnOoB»MMn(rvnw«iintpruashM(H 
■ord pncwMT Mih POP UP GVTvnunuwni uMry 
tntwlm UOaaOMi SPOOllIc Iftf lAK>a» 

nm M mo9 offices Cosy 


• UHsoamnoMipfioflo 
|g mmil, tnin M UH 

• Add stand-Mni BuiDnws. one a a tent, a any 
poMi dong tna network, or uM itartdM NMpMiw 
spuneri 10 add separate addressaoie pons to a 
sffigisiaek' 

• tPCCS: Oistnputed. packat-sMcned. M-dupiex. 
asynemnoM . RS732 daundwork Supports SO 
dMces. Mdependint speeds up to a.dm OPS (ai 
devices may oe sirnuitaneousty engaged tn tun- 
Oupiei comersanoo) 

$4Cfl Per BusDrlver 
Out! (1 per port) 

$yQR Each in Six-Packs 

(508)485-6950 


OnCLl 664 ON REAOeit SERVICE CARO 


COMPUTER 

SYSTEMS 


VGA MONITOR 

$249 


OoWttv, VGA, 14". eolM. 
R«g.$400 A«Prto«$240 

CtweSn^; 

Mtoropolo 170 MD hard drtva. 
Rag.Tl446 MlPitoafTW 

DIVr Pax board. Group HI 
Rao.lM6 MSPrtoatlW 

Canon IX*12 ScarvMr 

NawDN Uaod$2M 

CH lor dddOendt IntiHiiaien, oideHnj 


tnVINATIONM. MATVnMI.8 IXCHMMW 
■CTS, M'r- ISdOaeMiri WeMWd. 
II OMlen,MAOtm 

II 1 1 nmwai7)tM'1700 

^JU LL RAX(S17)tB44S0t ^ 

ORCLf 565 ON READER SERVICE CARO 




Also Available: 

• IBM PS 2 SOZ. 70. 

• Compaq Oeskpro 386S. 

3B6E. Portable III. SLT 286 

• Macintosh SE. SE 30. Mac Ilex 

• Apple User Writer NT. NTX 

• HP LaserJet Series II 


Next day 
anywhere 
in the 
U.SA. 


',1'Uv 


PC-RENTl 


IBM PS/2 30-206 


Call Toll Free 800 727-3685 


CmCLE 566 ON READER SERVICE CARO 


fTWlCX 

{yr wKirnty AWTNEIIUMMS 

M^^or 


0k 1MB 4MB 

MX$386-16... $590 790 1290 

M1386-16 920-1120 1590 

MI386-20 lOM 1290 17M 

LXTIH AMb 

XT4171 155MB 14m 
n43M3MUB 16m 
m7l6S77MB 16iW 
RXTSMi MKIRMICI 


386 SYSTEMS 

Featuring Mylei ■ Ortkid - AMI 

Orchid 3B6-20 0k - 1701 

Cache 386-25 4WB - 2400 

AMI386-2S 4MB 2590 

AMI3a6-33 . .4MB 4190 

vOi- 43104 Cnrisiy St 
Ffemoni, CA WS38 

m s w Ais-iss iMe 

™ * tax 415-I23-7592 

4150 aillMU 

PiradiM Lvgrex 

Genoa AstActr 

iMhilu Microwienc* 

CoPintl Ma Mwcfim 



CMCLE 667 ON READER SERVICE CARD 

III 


S Radio Shack* SCO* Tandj ' s 

HkrfMflRVMflC INDUSTRIES INC = 
= ’25nKalyF*v = 

— Kjiy iU.Ki-Jiwii TX 774MI — 

= J^l-W2.()747 UX l7| l| <74-4V)7 — 

CIRCLE 566 ON READER SERVICE CARD 


Computer Systems Disk Drives 

1 BOBS SMHZ 640K 20MB CGA 

$985 1 

1 2B6 10MHZ640K 40MB EGA 

$1609 

386 25MHZ 72M8 HO Super VGA $3369 

BULirr 286 10MHZ upgrade XT 

$205 

SEAGATE ST251 40MB HO 

$333 

SONY 3.5' F Drive 720K 

$71 

SONY 3 5- F Drive 1 44MB 

$91 

FUJITSU 5 25' F Drive 360K 

$66 

FUJITSU 5 25- F Drive 1 2MB 

$78 

VIDEO-7 V-Ram VGA 

S479 

NANAO 16' FlexScan 1260x800 

$989 

DMC 


1234 South St.. Long Beoch. CA. 90805 

Tei: (213) 422-4444 


Fax: (213) 422-7676 


CMCLE 570 ON READER SERVICE CARO 


THE GIANT SLAYERS 

a0366-25MHt*l10MBSI 27 S O 

lMe-32M.0WSMer7Kxy(lol6Me) 

1 ?Me or 1 44M6 Floppy Onv« q 

110MB. 2SmSHO»>m I I M Com O 

Two Sariel 6 Paraew ftirts ^ 

60387-3SMHZ 6 60287 SocAMs ^ 

Suwr Crwe Krtih 230W Rmw Supply _ 

Enhenoed • tOl Keyboard Q 

One Yr warranty Parts 6 Labor 
Opeone 40Meto3a0MBiNcMeii3e7. Video. eac 


ESC386-20MH2-42M8 S1989! 


ESC Computers, Inc. 

( 213 ) 655-3605 

Fax (213) 6S5-894S 


445N UAMaAv 
LA. CA 90048 
VImHC 
PricM MieNci w a 


AVOID THE HASSLE 
A THE RISK! 


rr^^'®^®-350-8810 

V^REAT PRICES 

For example: 

386-25MH2/64K-Cache. 
80MB. VGA Complete System 
$3895 

Highest Quality Components 
Knowledgeable & Courteous Personnel 
Full Line Computers & Penpherats in Stock 
Get It all at 



IBM PS/2’s 

.10 to 40% oil’! 


1 Mtei Toartmi | 

IBM 30-386 DMH 

SI.W5 

$1,395 

IBM 30-286 2UMB 

2.595 

1.615 

IBM 50-031 -TOMB 

3.250 

2.195 

IBM 50-061 60MB 

3.650 

2.495 

IBMhO^MI 44MH 

5.295 

3.295 

IBM 60-071 70MB 

5.795 

3.675 

IBM 7D-E6I 6l)MR 

5.4V5 

3.495 

iBM 70-121 120MB 

7.995 

5.245 

IB.M 70-A2I COMB 

11.295 

7.895 

IBM 80-041 44MR 

6.995 

4.250 

IBM WM)71 70MB 

7.995 

4.825 

IBM KO-lll tl5MH 

8.995 

5.945 

IBM 80-311 3UMR 

11.995 

8.395 

IBM 5250 E.MULAT 

KITS 595 625 | 

IBM PS 2 MEMORY 

SCALL 

1 IBM PSi2 PARTS • (A'bRNlGHT DEL i 

IBM SOPTUARti 30 

«» OFT LIST 

1 H P LASERJET 11 


1.695 

1 H P LASERJET IID 


2.795 

\im-rk'aii Mht<i ('«>m|>iiU-r (' 

i-nU-r 

6117.1 N.\\. t67lh Slrvcl. i' 

25 

Miiimi.H . .3.1015 


(305) 825-5565 
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\\\| \\M s\M 


SVM 


LAPTOP SPECIALS 

VM) lim. li}\\ I’KK |N(. 


LATEST UVTOe HOOCIS 

ZENITH • TOSHIBA • NEC • COMPAQ 
SHARP •HITACHI •EPSON 
MITSUBISHI •DATAVUE*AMSTRAD 

tor awedebMy on otter mooeb 
CofNtrmnt one-s$oo Miacioy tor a) yn/ Uptopa. 
acoassones trd if/pMes' 


onoen eerowc lee n m now mhc^mv wnwanio 
NEXT4MT DtLMnY AyMtAlU 

OPEN 7 DAYS 9AM-10PM CST 

FAST. FRIENDLY 6 DEPENDABLE SERVICE 

COMPLTER Options 

L. N I. I M I T E D 


201-469-7678 

catwoMi a<NT I fituMtiau tintwc wncow 
-LOW PRICES FROM THE LAPTOP SPECIALISTS' 

^FAX; (2011 469-7544 
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LOW COST MICROCOMPUTERS 
80386-20 St699 80286-12 $1249 


aRCLE 669 ON READER SERVICE CARD CMCLE 671 ON READER SERVICE CARD 
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■ COMPUTER SYSTEMS 


TO PLACE YOUR 


Rent From 

The Leader. 

AD IN 



PC Magazine 



Marketplace 


'The Pnhulorab m Cotrpjm Aemos 

1-800-444-9930 

Call (212) 503-5115 


Locations 

or (800) 825-4ADS 


Coosl-To-Coost 

Eotftr«andnaina»eona»nercwn»atropiwa 
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■ DISK DRIVES 

r “ specTal rew^ir coupon 


1 Capacity 

Rat Rate 

SPECIAL 

1 10-19mb 

$99 

$89.10 

1 20-30mb 

$125 

$112.50 

1 31-40mb 

$150 

$135.00 

* 41-49mb 

$175 

$157.50 

1 SO-SSmb 

$210 

$189.00 

1 86-1 20mb 

$275 

$247.50 

1 12M50mb 

$325 

$292.50 

1 Test & Eval. 

$25 



VAUD THROUGH 9/1 5/S9 | 

We repair most major brarvjs 
aOPPY DRIVE REPAIRS I 
FLAT RATE ONLY $45 
90 day war rant y on aW repairs. I 
5 day tum*around time. 

Jb TECHNOLOGIES, INC. I 
21011 ltatcaSL#F 
Cbataworth, CA91311 I 

Telephone (818) 709^00 

ORCLfSTS ON READER SEMVICC CARO I 


1 DISKETTES 



Why waste your time 
formatting disks? 





Preformatted disks 
save you time and money! 

Memorex • Nashua • 3M 


5 V 4 " (from 48c) • sVv HD • 3^2" • 3 V 2 " HC 


i 


Call toll-free TODAY! 

1 - 800 - 321-4668 

In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday — Friday. 

ALF 




ALF Products. 3940 Youoglield St . Wheal Rfdge, Co. 80033 


CIRCLE S7a ON READER SERVICE CARO 


CONVERT 720K 3.5" DISKETTES T0 1 .44M 

You may already kr>ow that the difference between low and high density 
3.5" floppies is in the plastic case The 1 44 meg high density diskettes 
have a hole in the case not found in the 720K low density diskettes 

A low density 3.5" diskette can be formatted and used as a high density 
diskette after a small hole is placed in the plastic case This hole should not 
be drilled because drilling may leave small particles that can corrupt the 
media. 

We have developed a precision device that will place a clean hole in the 
proper location every time. Our diskette puncher is made in America of all 
steel and aluminum, no plastic. The punch mechanism is a combination of 
cold drawn tempered steel and hollow ground chrome steel that will make 
many clean, money savif>g punches. 

SAVE MONEY. The high density 3.5" disks typically cost about 3 limes 
what the low density disks cost By buying the cheaper disks and convert- 
ing them to high density, you can save 60% to 70% on floppies. 

For more information on this money saving technique, see the related 
article in the April issue of Compufer Shopper (page 322). 


TO ORDER 


ORDER TOLL FREE 1 «800’446-521 2 24 HOURS 
VISA AND MASTERCARD ACCEPTED (no surcharge) 
DISKETTE PUNCHER $39 95 

SHIPPING & HANDLING $3 50 

OUTSIDE U S A . APO FPO, $10 00 SHIPPING 
ARKANSAS RESIDENTS ADD 5% STATE SALES TAX 
Or Send Your Order To: S & S Computer Products 
P-O- Box 1486 
Little Rock, Arkansas 72203 

24 HOURS 


UNCONDITIONAL MONEY-BACK GUARANTEE. 

IF FOR ANY REASON. YOU ARE NOT COMPLETELY SATISFlEO WITH DISKETTE 
PUNCHER. YOU MAY RETURN IT WITHIN TEN DAYS FOR A FULL REFUND 
(T«n-dav irtoney back guarantee does not include return freight or NHppmg and handling ) 
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THE SHOWCASE FOR PROOVCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ DISKETTES 


■ EXPANSION UNITS 


Formattod Dtokattas 
Bulk Packagad 


S.25” DS/DD 

$>44 

5.25" OS/HD 

$06 

S-SO" DS/DD 

$121 

3.50” DS/HD 

$325 


* MSOOS & APPLE PormaU 

* Hightat Quality Madia 
BASF, SONY. Mitsubiahi 

* Includaa Slaavaa A Labala 

* Priea Baaad On Qty 2S0 

* Privata LabaHng Availabla 

* Sama Day Shipping 
Divaraifiad Syatawa Group, Inc. 
P.a Box 1114 

Isanquab, WA 96027 
(800)255-5142 (206)392-0900 


CaiCLl MO ON MAOtR iCRVICt CARD 


^tee 

•free 

mvei 


SW5 

Matt 


CALL DRAM CO. 


Gift 


ott SWW 


V«|t<C9 


I Co-Procttton 


I Gripiiics 

VGA512K 
VGA2S«K 
<1BM CDfflpiiaii) 


CALL FOR LOW PRICES 

(415) 398-2987 


8087321 MHZ 
80287 6 8-10.12 UH2 
80387-12 18.25 UK2 


•We Ship within 24 hours(U-Th tuioie z pmi 
•100% Guaranteed 
•Prices subject to change 
P.O. Box 590127, San Francisco, CA 94159-0127 


~BMlfiU6MMAb»illMdl6uio^ 


DYNAMIC 

ELECTRONICS 

Add SIMMS Power to 
your 386! 


INTCL 

DRAMS 

SIMMS 

8067 

64K 

256 x8 

80267 

2S6K 

256x9 

80367 

4464 

1 MEG X 8 

80387SX 

80C287A 

1ME6 

t MEG X 9 


PHONE: (7I4)855’04U 
FAX: (714)855-8504 

23552 Commerce Center Or. St. L 
Laguna Hllis, Ca. 92653 
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I EXR\NSI0N UNITS 






imviVf™ 

SAME DA Y SHIPMENT 

41358 - 06 
41356-07 
41356 - 06 

-17.50 64 1 4-10 - 1 7.50 

-17.00 64 1 4-13 - 1 7.00 


41256 • 10.18-20 
41256-12.15.70 
41256-15.15.25 

ALSO AVAILAatE 


imgi 1 -06.118.00 

imgil -10.116.m 

imgil -12. 11540 
1. sipas.aLCC 


MATH CO-PROCESSORS 


8087-2.1118.00 80287-10.1215.00 

8087-1 . 1168.00 80387 • 18 . 1315.00 

aosar-e.siMoo 80387 • ao . ss7s.oo 
802874.11M.00 80M7 - 25 - 1470.00 


^ , 80388-18.18040 

CPU 80386 • 20 . 283.00 
■■-42800 


. S69.00 


< -in HiK Ql<AS}in PHKIS 

1-80n-2-SABINA 


SABINA INTERNATIONAL, INC. 

M7 Bret Canyon Xo*d, M. Wtinui, CA VITKV 

(714)594-4336 • FAX (714)595-4008 

•MCUSuMcr TO CHMoc WITHOUT notc( 

CtRCLE Ml ON READER S»tV»CE CARO 


DYNAMIC RAMS 


SIMM 80/100 
1MBIT ODTA 
514256’a>» 
41464 <50n» 
412S6 i2D« 
1^41256 sou 
51258 looru 
✓ 4164 Tsom 


SCALL 
$14.95 
$15.75 
$ 5.50 
$ 5.00 

$ 5.95 






I.C. EXPRESS 


a Oi^ « rawar, M f 1 

(f>Mj (SmVS^^^i 


Dynamic Prices 


Dynamic RAM ^ 

SIMM 


256K 

120 ns 

$ 4.99 ■ 

256K X 9 100 ns $ 59.00 ■ 

2S6K 

100 ns 

5.99 ■ 

256KX9 80 ns 

75.00 ■ 

1M 

100 ns 

17.50 ■ 

1Mx9 100 ns 

199.00 ■ 

1M 

80 ns 

20.00 1 

1Mx9 80 ns 

219.00 1 


American Scientific, Inc - (702) 362-5353 

3025 Sheridan Street • Second Floor Brookman Building • Las Vegas. SV89t02 

CALL NOW . . . QUANTITY DISCOUNTS AVAILABLEI 

MsttarCard or Vi88 
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Name Brands * 


EXPANSION BOARDS 

AST Siipackplua (e4-384k) 


1129 

AdvtntAga (i29fc-i.5M) 

Advanl8ga2 366 (or P^ 60 W)Q 
Pampaga 286 Plus (Ok-8M) $379 

R8mpaga2 266 (or PS2 50/60 Icall 

Intal Abova 286 Plus (512I(.2M) 

Abova 286 PS Plua (512I(-2M) $449 

Abova Board 2 Plua(%2 lOk-2M) $299 
Inboard 366 PC (1M} IcaN.AT (Ok)$829 

Ouadboard (0-364k) $129 

GRAPHICS CA^ 

HERCULES Mono: $169. ATI VIP $289 

quad “ ‘ 

HARD 

SEAGATE Kits (rom 20mb $279 

MINISCRISC Kits, from 20mb t::: 

PLUS Hard cards from $519 

HEaiORV64k.25ek.1MB.SimnwModulS8$calt 
FLOPPY ORIVCS: Tosfubs (or 
PC. AT $89. 1.2MB: $99:. 3 5 ". 199 

Eitornsl S-1/4" dnvss (or PS2 $C8M 
COMPUTER9..AST. SAMSUNG 
Tspa Baeltup Maynard. Evsrs* 

VLM Computsr Electronics 
10 Park Placa. Morristown. NJ 07960 
(201) 267-3266’Visa.MC.Chock or COO 



1 


PC Magaiipe Maiketplace the ultimate target market! 

Thr br^nd sprcilt^r^ »)k> read PC MaibuJne don't haiY the time to shop around, thrir onh 
concern >s getting what th«% need as quicitly as poasible. 

TWyll PBgT tMr itttatiw to PC Nidae SirfcNplif 

Tor them PC Magazine lilarketplaces Direct Res{K>nse/Displa> Ad tormat represents a fast. ea.s> 
and cost rfTecti\e method of product Kquisilion Thes knm il will haiv the products thee need 
and the information lhe> want rexardinx pnee, volume discounts. s|ieciricatir>ns and delivers 
tr vou think that vour business can benefil from the 700.0(10 brand specirn-n who read PC 
Maaaiine WRE RIGHT’ 

Sa bka MUCT artlM and call (212) 582-SII5 ar (9N) 8254AD5 


■ PERIPHERALS 


ALL NEW!!! 

9 TRACK TAPE 
SUB-SYSTEM FOR IBM 
PC/AT/386 

atarting as low sa 

$2,595.00 



1 YEAR Warranty! 

For Information Interchange, 
Backup and Archival Storage 
Featuring: 

a ANSI Std. at800V1600/3200bpi 
a Software, cables and controller 
a Protective dust cover/door 
a MS DOS. Xenix .DEC compatible 
a SCSI*. AT Bus or MCA Interface 
a 2S/S0/1 (X) ips speeds standard 
* optional 

AKSystems Inc. 

20741 Manila St. 

Chatsworth CA 91311 

Tel: 818/709-6100 FAX818/407-5869 
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THE SHOWCASE FOR PROHUCTS AND SERVICES IN THE HIM STANDARD MARKET 


■ PERIPHERALS 


9-TRACK TAPE 
CHECK OUR FEATURES 
CHECK OUR PRICES 


We Support IBM PC/XT/AT, 
PS2, Mac and Sun 

• Unix, Xenix. DOS Drivers 

• 800/1600/3200/6250 BPI 

■ Tape Duplication 

• Linkable Modules 

• Easy and Fast Conversion 

■ Disk Backup/Restore 

■ Unlimited Block Size 

• 256 K / 1 M Ram on Card 


Best Prices - Call Today 

800 - 223-3693 

415 - 324-9114 

MicroTech 

Conversion 
Systems 

S2S Alms Street Pak) Alto. CA 94301 
Ouakty Conversion Products Since 1960 

ewu MON MAMA ttHMa GOV — 


Cost-CSective 
Nine-Tradt Drives 

Ihje St*rt/Stop. 45-1 00 IPS* 
AuioorManMi Loading* 
NRZI/800.PEiaOO. OOP£^200' 

Ami Stzt Upto lO.S inches 
On-TTis^ Conversion (ASCil/EBCOia 
Osla lansfer 36KB-144KB Per Sseas^ 
Pswfnda 2400 Feet in 100-180 Seconds* 
Image md FIsHBased Backup 
hMtwork OompatiOie 
Ull< 2 M One fltot m Micros 
Direct IrSeMdon into CX^ 
lisnsfsr Data Dlrecny into DBMS 
*Oeponding on modal and operatirtg mode 


‘ Call Ron Kramer at 

800-842-0708 


TOX Peripherals, Inc. 
Z704ttM«iMFtoad 
Qreenia«vn.Naw\brk 11740 
S1S^3344 
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PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Computer^^^^ 


Turn your 
into a powertul^ 
Point ol Sale ' 
System! 

Colors. Sues, 
and Models ter 
All Applications 
Interlace Options 

• RS-232 serial (3 types) 

• Centronics parallel 

• Receipt printer interlaces 

• Others (iTL. S 


. , ,. Signal pulse, norr- V.i-' 

connected, multiple drawer) r 


c 


For catalog & details: 

APG 

1601 - 67th Ave North 
Minneapolis MN55430*|612)550-1440 
A Division at Upper Midwest industries, inc 
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9-TRACK TAPE 

Data Conversion Systems 

• Exchange data between 
mainframes and PCs. 

• Transfer data from tape to 
disk, and from disk to tape. 

• Supports Micro Channel 
systems. 

• F^-OOS and Xenix versions. 

• Complete subsystems 


€ 


f=LAGSTA#=F 602-779-3341 
€NGIN€€RING fax 779-5998 
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PC Magazine Marketplace the ultimate target market! 

The brand speririers who read PC Magazine don't have the time to .shop around, 
their only conrem is getting what they need as quickly as possible. 

They II DfRCCT their attention te PC Maganne Marketplace 

For them PC Magazine Marketplace^ Direct KiispnnseyDisplay Ad format repre 
.sents a fast, ea.sy and cost effective method of product acquisition. They know it wilt 
have the producLs they need and the information they w-ani regarding prk-e, volume 
discounts. .specirication.s and delivery. 

If you think that your business can Inmerit from the 700,000 brand .specifiers who 
read PC Magazine ... YOli'RE RIGItT! 

S« lake DIRECT aclMO and call (212) 503-511$ or (Ml) S23-4ADS 



OVERLAND DATA IS THE 
EXPERT when it comes to 
conneaing your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

• PC/XT/ AT/386/PS2/compatible$ 

• 800. 1600, 3200, 6250 BPI 

• Free tutorial on tape systems 

• Fastest tape subsystems available 

• EBCDIC/ASCII conversion 

• IBM A ANSI labeled tapes 

• DOS. XENIX. UNIX, PICK 

• Highest quality customer service 

• Quick delivery 

• Software tools supplied 

• Stock full range of tape drives 

• Network backup and More! 


Overland Data Inc. 

S620 Kearny Mesa Rd. 

San Diego. CA 92111 
Ifcl: (619) S71-355f > FAX: (619) 371-0982 
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9-Track Tape 
Subsystem 


MINISTREAMER" 


Now you can exchange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
1600 or 6250 WI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
megabytes per minute on PCs 
ana compatibles. Subsystems 
include /" or lOVi" streaming 
tape drive, tape coupler card, 
caoles and software. 

nURLSTRRl 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (618) 882-5822 
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^^9 TRACK 
TAPE SYSTEM 

FOB fSM PCfXriAr 
A PS-2 




• Mamirime to PC Data Transfer 

• High Speed Backup 

• All Sotiware. Complete System 

• Service and Support, easy 
Installation 

call (818) 343-6505 or write to: 

CON7ECH Computer Corp. 
eo la tmm. CA tiiM 


CONTECH 
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DHT ASSOCIATES • 
TEL: (818) 448-9304 


VISI ;iSM 

HtAt }|«II70HH{MB rsooo 

mrci )M CKMI M 8 I MOM 

UAC irMBfoo raw 

ItAC :44MBIOO MOO 

lOSHIIIHx l}4r4]5 <4M8n*tHO 470M 
■AiToi iiiNvnweriwiiiKM msbo 

SAUDI LiTioesMMascsi • ctn imm 

ATI siiiui vu AfOHOtlMDiaO ^1500 

lAIUNC CIIII4M l< OKHlSCIN VSO 00 

NIHIO Mmii'IUISCAH KMOO 

|> III VCAlOtUi 

etsuiROiciTu looil 1 10 Hoctei ir&M 


Tick. Ssppoft/Servtei 3BBC 
Mm(U8)401-3I(>0 


10633 RUSH ST . S EL MONTE. CA9!733 
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PERFORMiUCE PERIPHERALS 
TOSHIRA LAPTOP COMPUTERS 

*2400 bps Expansion Slot Internal Modems tor 
T1100-P , T1200. T1600. T3100. TS100. T5200 
M24EC - S399 RJ11 & Acoustic Couplef lacks 
M24ES -S399 FUlt lacfc. RS232COMMS DB-9 
‘2400 bps Internal Modem tor Tosbiba TtOOO 
M24IC-S349 RJ11 & Acoustic Couplef lacks 
‘2400 bps Bu>n-ln Modem for Tt200. TtSOO 
M24BI-S299 RJ11 iack. power control mode 
‘COMMS-2 Expansion Slot Can) S232E - $199 
‘Dual COMMSExpansron Card 0232E-$299 
'SCSI Art2 VO Expansiofl Card SCSIE - $299 
‘COMMS-2 Internal TIOOO Card S232I - $149 
‘AdaptaPOW^R external battery power packs and 
power adapters for Ibe laptop computers 

PRODUCT R8iO Corporation 

1194 Pacitic #201 . San Luis Obispo CA 93401 
Ptwnt (806)546-9713 FAX (005) 546-9716 
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THE SHOWCASE FOR PRODUCTS ASU SERVICES IN THE IBM STANDARD MARKET 


I PLOTTERS 


Plotters for people 
who want more 
but can’t afford expensive. 


Now, you don't need a big 
budget to get quality and 
performance from your 
plotter. That's »by Zerimn's 
large format plotters are 
becoming so popular. 

$l695.-$2995. 

Our D size starts at S1695 
and our A-E model is only 
S2995 direct from Zericon. 

Call us today for a free 
sample plot and info about 




our 

money back / 

guarantee. -10491 Encyclopedia 
Circle, Fremont, CA 945,46. 

In CA (415) 490-8.480 
FAX: (415) 490-3906 

(800)727-8380 


ZEF^tCON 

More Plotter. Not More Money. 
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POWER SUPPLIES 


I PRINTERS 



S’Mi'fl (UL. hity ttsM) 

SNrK»t 150W (Run S44t QUWttr) S129 

Turfio-Cool 1MW (Run »*-40* cooler) S149 
Turoo-Cool 200W (Run W-^S* C90Mr| S189 


Sur'tJa'O Ktm (Ul. tuty 
SNfKt* 20(W (Run 69H QMter) 

Turbo-Cooi 2S0W (Run 20*-36* cooler) S199 
TurtwSTSW (Irxiustry's best. ?yr «er) S299 


CPk60W (On^i! PortaM upgride) S'69 

(3I270W (Deskpro uporsde. 2yr war ) S249 

PC powFp £ caounte, mte. 

31510 Mounain Way. BonuH. CA 92003 
(ei9) 723-9913 VISA/MC/COD/PO 



■ SOFimRE/ 
ACCOUNTING 

MIP FUND ACCOUNTING 

The MtP Fund Accounting System meets Ihe 
financial and managerial reporting requirements 
ot not-for-profit and governmental organiz^ons 
The System t^res multiple fund and fiscal 
years, user-defined reports and six loels ol 
account coding. Module ottered; G/L ArP. A/R. 
Payroll. Encumbrance. Expenditure Budget. Reve- 
nue Budget and Lotus/OBase Interlace MIP FAS 
is availat^e tor IBM XT and corrv^ibles 
MICRO INFORMATION PRODUCTS 
SOS East Hunlland Dr.. Suite 340 
Austin. Texas 78752 
(512) 454-5004 1-800-MIP-FUND 

POINT Of Sale Register 

POSREG is an innovative program that works 
with Ihe Champion III acd. package to make a 
sophisticated cash register ol a PC. It is tast. 
adaptable and otters: accurate inventory and 
accl. reports updated from register, security 
systems with automatic recovery and multiple 
registers can be networked 
OLIVEIRA BUSINESS SYSTEMS. INC. 

201 Centennial SL. Suite 401-C 
Glenwood Springs. CO 61602 
(303) 945-2854 

dBASE ACCOUNTING TOOLS 
•GENERAL LEDGER 'ACCTS PAYABLE 
•dINVOlCER & A/R ‘SALES ANALYSIS 
•SERVICE BILLING ‘ORDER ENTRY 
•JOB COSTING -JOB ESTIMATING 
•PURCH ORD/INVENTORY ‘PAYROLL 
$996afs&hw/dBAS£2.3or3-f SourceCode 
dATAMAR SYSTEMS 
4876-P Santa Monica Ave 
San Diego, CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COO 

PC-FUND 

The leading fund acsouniing system lor local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable, En- 
cumbrance. Obligation Tracking. Accounts Re- 
ceivable. Payroll. Budgeting. Fixed Assets ^ 
DoniK Receipts The system supports up to 99 
lunds. 9999 depts PC-FUNO runs on the IBM- 
PC ^d most MS-DOS and XENIX computers 
AMERICAN FUNOWARE. INC 
P O Box 773028 
Steamboat Springs. CO 60477 
(800) 551-4458 (303) 879-5770 


■T 

liLS fact 


I BUSINESS 


.PROGRAMS FOR BUSINESS 
IntegraW" or ’‘Stand Akm* 

THiPHONE SUPfOHT ■ MOIU OMVBI 
PMNTa MANUALS • EASY TO USE 


The BUSINESS MANAGER Series 


*■ PwpUual timniDrY 

* SN«»/lnveiciRg 

* Acaunu RecNvibte 
b Aonunti P«y9M 

» PiyrUI 

* Gwwrel Ledger 

* Federal Eipriu 

* Pm Cirdi 

* Centradv't Jeb CM 

* CendKlor't ENIintt 


29J5 
2095 

2095 

2096 
2095 
2996 
2496 
2495 
0095 
4095 
4095 

> Cubic Yard’ CaldMer 2495 

b Medicat/Dentii Ollicc Mmoer 19095 
w PndeMenal Tlm/Bil 9095 

¥ Fixed AttaN 4095 

> Personal Firance 2095 

P VWeoRenW 9995 

OROERS-INQUIRIES-CATALOG 

@ 502 - 338-6688 

B UTA MAMA 6 EMEIIT STSTIMS 

207 N MAIN STREET 
GREENVILLE KY 42315 

BICE 1X3 


artCLE 600 ON reader service card 


"These packages are 
worthy of serious 
consiaeration..." 

OR/MS TODAY Review 

OpoMk leqrrt mV Uk MmcNim li 


41 mmWIm N* ynaUwl M AfNy UinS I 


LP88 Lintar 
Prop'amming 

up to IZUOconururK 
k 6000 vMiibin 

BLP88 Linear 
Frogrammbig 
w/A)unded 
Variables 


TSA88 

Transportation 

Rrogramming 

MILP88 

Mlied-Integer 

Linear 

Programming 


TPR088 
Transportation 
Route Finder eaCH 
wrrVRBO PASCAL Units OMP $299 


m9 


usiBMSoniUEnuoum 

P.O.Iei 15321 . IUCI..W 223 N 

(703)380-7600 
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FILE 




Get The Word Out! 

Your Product Has Been Chosen 
EDITOR’S CHOICE 

Let t» take your article to its highest level 
of marketing potential with a reprint! 

To find out bow you can have your article or review 
elegantly reprinted** on 80 lb. p^r stock, in 4<otor. 
2-color or 1 -color, call or write today: 

jt-nnifer Locke — Reprints Manager: 

Ziff-Davis Publishing Company. 

(>nc Park Avenue. New York. I'rt' 10016. 212-S05-6-i47. 


* Minimum quantity 40U reprinta 
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■ BUSINESS 


Get the power of the hour. 


T imeslips 11! version 3-3 can track, blli and analyze ail the 
hours that used to vanish each billing period. It can help you 
increase your billable hours by as much as 23%. 

It's got a built-in memory-resident stopwatch, customizable bill 
formats, full accounts receivables and a custom report generator. 
Timeslips 111 even pnxluces client mailing labels, roltNlex card.s and 
filefoider labels. 

There’s a].so an entire family of Timeslips III produds, including 
an accounting software link, a network version, even a spell checker. 
“AJewelOfABilling . ^ ^ ^ ^ - y. _ 

sr Timeslips HI 

Look for Timesbps III 
at software dealers nationwide 
or order directiv for onlv S299.93 
at 1-800-3.38-5.314 (in MA. 508-768-6100). 

North Edge Software 239 Western Ave. Essex. MA 01929 
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PROS ONLY Business Software 

Newf t package lor ALL vertical markets! PROS 
ONLY makes tailoring software for t customer 
practical. Using it. a pro can install a complete 
system tor almost any business in a few 
hours— no matter how complex the require- 
ments lor that business are Complete i59S. 
trial S32 

AUTOMATED ACCOUNTING SYSTEMS 
P.a Box 982 
Fnviktin. VA 23851-0982 
(800)343-5612 (804)569-8984 


■ BUSINESS PROJECT 
MANAGEMENT 


Milestones, Etc. 

for Microsoft Windows 

Gantt arxl Milestone planning charts 
are now easier than ever with 
MIhttoon, Etc. Marty symbol artd 
connector types. Yearly, quarterly, 
monthly, weekly, daily, and combined 
formats. Merge charts with PageMaker. 
Ventura. WordPerfect and others. 

Many printers artd plottefs supported. 

AMEXA/ISAAtC/POsX^hecks. ($89) 




SottPro 
P.O.Box 1167 
Manchaca, TX 78652 


(800) 666-3886 
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■ BUSINESS PROJECT 
MANAGEMENT 


Do-it-Yourself 
Business Plan 


Tun Berry’s Busines Plan Toottiit for 
PC or Mac. praised by Ik-. Home Office. 
Bankers MoKhly. Corporate Cash Flow- 
"...well thought-out. clearly written ... 
includes all the spreadsheets you need, 
designed to provide all the standard 
analyses such as multiyear proni and loss, 
ratio analysis, sales forecasts and (he like 
... some impressive graphs ... a great 
buy.” With fully-linked financials, sample 
plan, text files, and manual. $99.95 

Palo Alto Software 

(800)336-5544 (415)325-3190 

ORCLE 754 ON READER SERVICE CARO 


BrzPlanBuilder 


A proven buvineu & markeling plan template 
for PCsor Macintosh. OverWpagesof outlines. 
iKwllinev. Mructured texiv. liilx. ftugfcxlionv... 
are already typed & formatted into .t.t word- 
proceuing files. IrKludcx ftnanclBl worksheets 
for Lotus. Excel. Works. Friendly manual. $9*) 

**We applied for a loon in early November : 

and by ('hristma!i we had S4J00,000.* I 

“My CPA highly recommendt ll.“ | 

Call for companion sofrveare templates: ' 

• Manufacturing Financial Model S149 

• Private Placement Memorandum SM9 

• Limited Partnership Agreement SI49 

• Personnel Policies Handbook $99 

• 9 Manufacturing Worksheets $99 

.W^lay return privilege. Viia»MC*Amex 

800/ 442-7373 » 415/ 941-9191 
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■ BUSINESS PROJECT 
MANAGEMENT 

MANAGE PROJECTS IN 1-2-3 

Project Calc creates projects on your 1-2-3 Or 
Symphony worksheet with 30 new fu' functions 
and menus. Draw Gantt timeline. PERT Net- 
work. resource histogram on-screen or thru 
PrintGraph Schedules with resource limits or 
leveling on each recalc $1 79 95-827995 with 
30-Day guarantee Call today for into 
FRONTLINE SYSTEMS. INC 
140 University Avenue #100 
Palo AKo. CA 94301 
800-451-0303 EXT 55. 916-677-7171 


■ COMMUNICATIONS 


■ COMMUNICATIONS 

ChipChat for OS/2 

Get your computer chips chatting wiffi the rest 
ot the world ChipChat is state-of-the-art com- 
munications software lor OS/2 Presentation 
Manager ChipChat does file transters. terminal 
emulations, and electronic mail in a “win- 
dowed " OS/2 environment 
CAWTHON SOFTWARE GROUP 
24224 Michigan Avenue 
Dearborn, Michigan 46124-1697 
Phone 313-565-4000 


PC Maga/intt 
Marketplace 

2nd Color Option Available 


^ Finest and Fastest Communlcqtlont Software ANYWHEREC 

ffCOM-d/rC ond ffCOM-3/AC 


CVI 

CtmEEtif ftttits /#r 
800-262-RCOM 


TNemw of rameto PC 

Hig» n pB»d CM* ComgmMion lor Mm( 

MdOOEM. XON/XOFF. AFTP. AFTP2 prolOOtJN 

Comptete kaytevd rurrwppmg 

Mqum and pen omulalion 

TTY, HYOrU. BU 3101. 3152, 3164 ard VT1C0 

PC-MaMrama Ma Ua n a iar a 

Tidy AutamMad Scripl Ungmiqa 

On-txtard adnw 


Ow on-iM tacMVcW aupport b avatabto 24-hot** a dayl 
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BARR High-Performance 
RJE Workstations 


BARR/SNA RIE and BARR/ 
HASP are communications 
hardware/software packages for 
Ihe IBM PC and P^2 series of 
computers. 

Full featured: 

• multiple printers, 

• unattended operation. 

• print speed beyond 6.{X)0 1pm, 

• special forms, 

• line speed to 56, (XK) bps, 

• dial-up or dedicated lines, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB. 201C. 9600. 

Barr Syslenw, Inc. 
OillDO a«)NW4lSt.KldgM 
|^^||>|x Oainesville. FL :t2606 
800-BARRSYS or 
904-371-3050 
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THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET . . . 


Cornplvle 7*l^)bon« System 

TeleS'e/r/e'- 


SopMMcaM VWm MM an* CbI 

i»«n Mgh OuMMir REAl VOCf ttpawawortbV 
«Of your K, XT. 47 or CompMIW* 

VOICE MAIL 



MultipW Umt ChMOwni* • D*M*' lnqu>r*« 
H0rKrtnoio9vC>'ti« Scon*v*n*v C4 9WU 
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MULTI-LINE PC-DOS BBS 

You can have up to 32 users on one computer 
with NO LANS or DOS extenders T66S 
requires only DOS and lets you customize & 
secure, reliable, full featured information sys- 
tem. You can mix local and remote lines at 
speeds up to 192kb. Call now lor full d^iis 
and access to a demo system 
eSofI Inc. 

152(X) East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 
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THE SHOWCASE FOR PROHIICTS AND SERVICES IN THE IBM STANDARD MARKET 


m CONSTRUCTION ■ DAIA ENTRY 


CONSTRUCTION ACCOUNTING 

Comprehensive, affordable sofhware for build- 
ers and conlraclors. Job cost, billing and 
draws, payables, check writing, purchase or- 
ders, discount and retention tracking, all in one 
package— S795 Reviewed and approved by 
National Assn of Home Builders Also avail- 
able: General Accounting and Payroll 
YARDI SYSTEMS, INC 
813 Reddick Street 
Santa Barbara. CA 93103 
805-966-3666 

CONSTRUCTION ACCOUNTING 

The CMAS System is designed for contractors 
iMrere tracking job costs is required Modules 
inctode: Job Cost. PR, All. A/P, GL, PC's, 
Inventory. Service. Dispatch. Estimating. In- 
voicing. and Report Generator CMAS is fully 
integrated Runs on DOS. XENIX & NOVELL 
DATA-BASiCS 

11000 Cedar Road Suite 110 
Clevetand. OH 44106 
(216) 721-3400 


■ DAIABASE 


dBASEIII PLUSWorkalike 
Free Trial, Send No Money 


K MAGAZINE MAY 17. IT hM, 

*1 on 1 IS a programmable relaiiorttJ 
DBMS, faster operxinn n the rterac- 
trve mode ... the menu mode a a fancier 
and more complete version of dBASEs 
Assistant mode . .lenIsSIt IsagreK 
deal tor those ivtio weutd be oiad le nave 

adBASEUI PLUS clone* 


FPCEMdavtut IjI preawn. (USAertyljuw 
ania. or Puy new. mchey well puwwww. Cal 
203-37»914 see * IS eh <t^An\Ei 



ROOTS III FOR GENEALOGY 

Organis your family tiee and print camera-ready 
family books containing charts, lex] and indexes 
Store, lelhew and display 1.000‘s of family tacts 
wi8i biographical sketches and source documen- 
tation. Lightning-tast searches and sorts. 750 
page marual. ^sfacbon guaranteed Write tor 
free brochure S2S0 ( -f CA tax) 

COMMSOFT 

2257 Okf Middlefield Way. Ste A 
Mountain View, CA 94043 
415-967-1900 800-327-6687 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


TbePC 



DATA ENTRY 


has changad. . . 

From iHfpwnAK I74lx tawflMMk 
CAM, and Wiiarf . . Now mn the moa 
comptai daa entry It being done on Ke 
Whether on one K. or on doiens in a IAN. 
NayCntrylll provides a proTesiortal grade 
data entry syoem. Its eaw oT uie. productivity 
and unmasned range or opabNlCRs hM rnade 
It the mos widely used PC-based system In 

ttlOWWfM. 

Bring your data entry 
up-u>-dMe wiffi. . . 

KevEntrvm 

Complete Evaluation Package 
Avaifable 

M00-S33-M79 or|20S) 2SI -2ee5 
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ENTRYPOINT 90 


Develop and run customized PC data entry 
applicatiortt Powerful validation, editing, 
audit trails, accumulator balancing and math 
functions make Entrypoint 90 ideal for tHgli- 
volume data entry in distributed. LAN and 
standalone environments 
Accepts scanned input, interfaces with 
communications packages, integrates external 
C procedures Ex^lent tor OEIAVAR apps 
and as front-end to commerciai networks 
Award-wtnning manu^s and excellent tech 
support make conversion quick and easy 
Call ter a Irtt damo dMatia ar Application 
Catalog. Aah about oor NoMilar p^ram. 

OATALEX 

100 Pine Street. Suite 2400 
San Francisco. CA 94111 
800-962-6888 415*362*4466 


cmcLC T«i ON wAoen senvice card 


DATA ENTRY 
EMULATOR 


Runs on Stand-alorve or notworkod 
PC's, compaliblos or PS/2's. You will 
not find any Data Entry System 
•PASTER. EASIER to use. or LOADED 
with more USABLE features. Distrlbu- 
lion Worldwide. Imbedded rev-10 key 
option. Fully rrrenu driven. 

A complete edit language included. 

Free X day trial period. Price $396 
available for IBM AS/400 & S/36 


COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 98020 

TEL 206/77M443 USA; 800/3560203 
CMCLf Tea ON READER SEftVICe CARO 

VDE - Viking Data Entry 

It data integrity and easy application design are 
high on your priority list. VDE otters it all - and 
more From s^^gl^user MS/DOS to multi-user 
UNIX & VMS. VDE has become the solid 
choice. Give us a call - Ask about our demo 
evaluation package and see for yourself 
Viking Software Services, Inc 
4808 E. 67th Street. Suite 100 
Tulsa. OK 74145 (918)491-6144 



■ DESKTOP 
PUBLISHING 


Desktop Publishers! 


^)ihen you need the best tools for 

Screen Capture and 
Image Management: 

Cdlage^^^ 

Publishing Utilities 

AccuriM, super-latt grayacaling, image browning 
wIPW) your ippHcaiim. capture preview. LIM 
Elis 4.0 am much, much moral 

Supports EGA. VGA. HmcuIn. COA. MOA 
adapters. Suggested reM prte, or*/ ^00 ^ 

■HI nner media, inc. I 

[803)465-32i6 Voice. -7196 to Visb. MC. Am.Exp 

CIRCLE 7M ON READER SERVICE CARO 

LePrint Version 3.0 

"The bottom line on LePrint is that it creates 
documents ol beauty " - Jon David, NYPC 
Newsletter. Choose Irom 28 type styles, 1/16 
to over 10 inches Easily condense, expand, 
outline, italicize, bold, circle or rotate text 
Supports over 180 dot-malrix & laser printers. 
IBM PC's. Stans at less than $200' 

LeBaugh Software Corporation 
10824 Old Mill Rd. Suite 6 
Omaha. NE 66154 
800-532-2844. 402-334-4820 

Optical Character Recognition (OCR) 

PC-OCR"* software converts printed/typed 
documents into editable text tiles lor your 
desktop publishing system Supports HP S^- 
Jel. Canon. Panasonic and most other desktop 
scanners Pre-lrained lor many popular lonts 
and trainable to read virtually any typestyle. 
inef foreign fonts Reads preportional text, 
matrix printer output and Xerox copies $385 
Check/AMEXh/ISA/MC/COD 
Essex Publishing Co. 

P.O. Box 391 
Cedar Grove. NJ 07(X)9 
(201) 783-6940 


■ DESKTOP 
PUBLISHING 

PERSONALIZED FONT CARTRIDGE 

tor DeskJel . LaserM and compatible printers 
Place your Signature. Letterhead. Logo and Mix 
& Match fonts from our library of hand tuned 
bit-mapped lonts. Let (Tl reduce your printing 
cost by printing your Letterhead, Text and 
Signature all at the same time Save Time. 
Money & get constant professional looking 
documents Call lor info 
Innovative Type. Inc. 

13 Fairview Circle 
Groveland, MA 01834 
(508) 372-7046 


■ EDUCATION 



B.Sc. DEGREE IN PROGRAMMING 

The American Institute for Computer Sciences 
otters an in-depth correspondence course 
which allows you to earn your Bachelor of 
Science degree in computer programming at 
home Subjects covered are: MS/OOS, BASIC. 
PASCAL. C. Data File Processing, Data Struc- 
tures & Opting System Concepts 
AMERICAN INST, tor COMPUTER SCIENCES 
1704-PCItthAVE SO 
Birmingham. AL 35205 
TOLL FREE 1-800-872 AlCS 


PC Ma^ne Marketplace 
(he uUinate tarKet market! 


Tbe krud spedfitn read PC Mwr- 
liBf dMl hm tkc tiM la iMp wwhmI. 
tb«r «dy caarera ■ (rttaqi what they acad 
ai qMiiy w iwwiblt. 


Ttwyll MIECr llwir altcatiaa la 
PC Hapaap Haikatolace 


Par iJiaw PC ■anaiiat Harkat^totaY 
Ond-bapaaM/ttoidiy Ad fwaW re^ 
sMrti a bad. aity lad cat (ffrelm wNliid 
it pradacl irqaiwtiia, Thay kata it «M 
km Ike predwets tkey atad aad lha ia(w- 
■aim tlwy aaal rcaardiati pm, relam 
dmaaib. tpectficalMU aad debreiy. 

ir yaa tkiidi IkW yaar kaiiMM caa bow- 
Td fraw tbe 7N,NI braad ivcdfien *ba 
read PC llwtaBae _ WlltC RKHT 


SttakeMRETT actiaa aad call 

(2121 SO- 5 II 5 ar (Ml) li 2 S 4 ADS 
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THE SHOWCASE FOR PKOIHJCTS AND SEfiVICE:S IN THE HIM STANDARD MARKET 


■ EDUCATION 


■ ENTEREAINMENT/GAMES 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn popular soHware programs with: 

VIDEO INSTRUCTION TOOLS 


PREMIER SERIES 

Lotus 1-2-3 (4 hrs.) $ 99 95 


PROFESSIONAL SERIES 

EACH COURSE APPROVED FOR 


WordPertect 5 0 (5 hrs.) . 


Microsoft Works . 


Microsoft Word 4.0 - MAC . 


.99 95 

CONTINUING EDUCATION UNITS 

129-95 

Lotus 1-2-3 

.199.95 

.79,95 

DOS for HardDisks 

.199 95 

129-95 

WordPerfect 5.0 

.199 95 

159.95 

Intro to IBM PS/2 

. 199 95 

199 95 

ObaselH' 

.199 95 

179 95 

Symphony 

.199 95 

179 95 

Enable 

. 199 95 

7995 

DrsplayWnte IV 

.199 95 

.7995 



. 59 95 

Ask about our 


129.95 

unlimited GO-day 


. 59.95 

phone support program. 


These video tapes are self-contained training guides, which demonstrate 
every command in a given software package, while showing the computer 
screen and keyboard SIMULTANEOUSLY. Save money - - call today* 


For Product Info and Complete Brochure: 

1-800-537-1641 


Michael Halverson & Associates 
1313 Newburgh Road 
Westland, Michigan 48185 
(313) 729-0325 • FAX (313) 729-0238 


Dealer/Ouantity 
Discounts Available 


Major Credit Cards 
Accepted 

anCLE 7S5 OW RE*0€B SCRVtCe CABO 


ENGINEERING 



Mass and Volume calculator with 
materials Database for PCs and 
compatibles w/ 3MK memory. 


• OatatMise with over 400 Materials 

• Price per Unit, Combined Shapes 

• Metric, English, and Mixed Units 

• Context Sensitive On-Line Help 

• No graphics monitor required. 

Not Copy Protected. 

$69 + S & H VISA M/C or CHECK 

DEMPSEY’S FORGE 

Software Division 
Rt. 2 Box 407. Gladys. VA 24554 
(604) 283-4602 FAX (804) 283-4611 

CStClE 7SS ON BEAOCR SERVICS CARO 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


SIMULATION 

GPSSiPC is a Wl-poeer version of 6PSS. Ihe 
most popular maintrame simulation language 
Specifically designed for interactive use on to- 
dy's high-speed microprocessors, it is loaded 
with tea&jres such as interactive graphics and 
animation Using 6PSS/PC. you can predict the 
behavior of compiicaled real work) systems 
MINUTEMAN SOFTWARE 
P.O Box 171/B 
St 0 w.MA 01775 

800-223-1430/508-697-5662 Ext 316 

MICROCONTROLLER SUPPORT 

Our extensive line ot cross-compilers lets you 
create a Fotth-63 Standard high-level language 
tor all popular microprocessors. Host Uni- 
forth on your PC tor an ideal fast multitasking 
real-time control system. Opt image process- 
ing. telecom & graphics Custom program- 
ming avait^e Free catalog! 

Unified Software Systems 
P.O Box 21294 
Columbus. OH 43221-0294 
(614)-459-7735 (BBS) (614)-459-7736 


J The COMPLETE Lottery TRACKER and WHEELER" 

The MOSf COMPKHENSMUiaefySoltiim^ognni on iheMaM Jody for PICK-6 

• Store Past lOOOWinnng Lottery Numbers and Oates! 

• as many State or International Lottery Games as you want* No UmrtI 

• Produce EXPERT liendCharte to identify Those HOT and CNJENurnbers! 

• Analyze Hits 4 ways: 6el Curves, Recency. F^fcentapes. Frequencies, MORE! 

• Produce SOTISTICS for ALL Numbers Wiu Play - NORandomiongHeref 

• Seleci Numbers to Play S Different ways! Ww Choose what YOU Lie Best! 

• Check Ybur Bets for WINNING Combinations! Record ALL Systems Played! 

• Store up to 2 BONUS NUMBERS (Play alt international games!) 

• Print Charts. Stati^.ReooRtod Numbers and WHEELING SYSTEMS! 

Ctioosa From the Wbrtds MOST Popular WHEEUNG SYSTEMS! 


No Oder tottery soltware padage provides al ol these features! When we say complete. 
WE MEAN COMPI^ Easy to use MENU DRAfEN SCREENS Printer and Color Monitor 
recommended but not required for use. All wtweing systems and program featotes tale 
only SECONDS to compl^ Detailed Lottefy user manual indudad. Why pay more tor 
tos^ Use our o/ogwhence w#> ^ computer adkarMage' 

wTRODueniGurtmo^ 

TfoVllORUl$RRST COMPI£Tlflte4M 24HOURlflnHWSEHyiCEIWludteo 
Onijire ThM AachiSOioBityTCoE'Tlpa. Lteete US nd InlernAnl R^ 
suit, 1-800 nuntoer access, Down toed IxRliry Oen Beees to fider md tWeelir 
PIslLBuliInBDirdsirto MORE! CIrctereidsrestvici card IteWarneipnl 

DoiTI HesitatsI Place your Order Nowl 

ONLY: $39.95 PtosS200S&H 
H MCMsaciiuf«1-800-824-7868,Ext.283 
ForCMrcen 1-80Q-544-2600 
Entertainment On-Line®, Inc. po bo ssa o«x pc WMttwrai MAoisei 
The PREMIERE Lottery Softwam and Audio Products Company 



Older Oitect or see Ybur Local Sollware Dealet 
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■ ENTEKIAINMENT/ 
GAMES 

PRO FOOTBALL SOFTWARE 

Get Itw Winners edge with PC-PICKS Release 4. 
the nationally acclaimed Pro Foolhall Analyst! 
Pidis winners using adjustable formulas (over 
60% ATS in 1986). Includes 1989 schedule & 
hugedatabaseol stats tor each NFLteam FREE 
stat updates by modem during season $44 95 
(6.95 tor demo) MC/Visa/chk/mo 
Microbrothers 
PO Box 339 

Lafayette. CO 80026-0339 

Order anytime at 1-800-628-2828 ext 865 


I FINANCIAL 


I FINANCIAL 






MoneyCounts^ 5.0 


The $29 Money Management 
Solution. Guaranteed. 


IS the eMy-lo- 
use. CPA-designed money 
tnBnegemeni/xcounling program 
for home and business. It offers: 
Cash, cheeking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
statements, graphics, fast financial 
data base with three-way look-up. 
inquiry reports It on-line help. 
Handles up to 994 accounts and 
100.000 transactions iMhidM 
printed bhmI. M ten prelected. 

AriWFrCsiwra5.Saln 

■ prints any type of pm-feed or 
laser check & updates your 
records automatically 

■ estimates your 19IUI income lax 

■ analyzes financing options & 
savings programs — computes 
interest rates & loan payments 


■ prints amortization schedules 

e manages mail lists — zip It alpha 
sorts — prints labels It index cards 

■ provides password protection, 
fiscal year support it pop-up 
notepad 

• 30 day money back guarantee 
{minus shipping) 

Cd//0fSddd<rfp/Mt5 

CneckA'ISA/MC/C.O.D 

1-800-223-6XS 

(uicmiafmimnm) 


f.»-K,S5C^ 

Dept M 

373 Collins Road N.E. 

Cedar Rapids. Iowa 52402 
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METASTOCK 


p n o p 


s s I 0 N 


Combine your intuition as an investor with the brainpower 
of computerized technical analysis. MetaStock Profes- 
sional offers a wide variety of sophisticaled charting tools tor stocks, bonds, 
commodities, futures, indices, options and mutual funds. $295. 

• Up to 36 multipie, movable windows • Profitability tester 

• 4(h pre-programmed indicators • Import/export data 

• Compabbie with 16^ data services • Unattended operation 

• Desl^ publishing compatible • Supports over 130 printers 

• Create your own formulas • Extensive user’s manual 

For a $5 demo disk, or for complete literature, call toll-free: 

1 - 800 - 882-3040 

EQUIS Irlemalioral • Box 26743, S.LC, UT 84126 • 601-974-5115 


TO PLACE YOUR AD IN 


PC Magazine 

PC Magazine Marketplace 


Marketplace 

Call (212) 503-5115 


2nd Color 

or (800) 825-4ADS 


Option Available 


Free Stock and Commodity 
Quotes on your Computer 

■ N^'SH. AMI-A kS NASDAQ ■ CimphkTi ■ P(XTfolk) ManuRenK.'nt 

■ 15 iriiniiif <Ji.4ayt.-d ikker ■ Oic-tinK- fw $‘»5 ■ 30 day rnLUKy-htick jiuaninlix- 


Free Demo Disk 

800-367-7916 


LiveWtre 

BY CABLESOFT 


CalikrSoh. Inc 
.407 W llurlingiiKi 
FairikHd. lA S25V> 


r-i 


EXEC-AMORT™ 


Lmh AmortlMT Plua Softwsr* 

m RC.AT.PSZ S eorr^'tim 


• Mad by tboiiMAdt • Ut*d fUlhnwM»l 

e/Anomayi mUMdfotJud^ 

• Mad by bi/ntfnda mtol^tUUPmre 

af Bsftka « ^ 

• Utad by Mp CPA't httdw'a SpwraaM 

□ Laaft Afnerttzadona □ Pm—nt ValUa 
U APR'S eompty (a □ Futura Valua 

US ffaputoden 2 PraaanI Vafva 

□ IS Digit Accuracy □ tntanul Aaf# ol 

□ Find A Adfu$t0bl0 R§tum 

J riMd A Lon Prin 
O Imgulof P0rmnu 3 gaay » uaa fitanua 
3 RaMta A Fom □ oonUgunbio 
^ Propold Ititofmi rounding 
3 Ezira Poymonlo 3 Graal tor eHont »Of 
U PHI Paymanla vtoaaf 

3 BoHoofi Poymontt ^ FR£C R»g. 2 com- 
3 Sefw tor tfia (to- pManca bancAmar* 
known purehoni 

Only > 149.95 4 H S&H. 

Oamo <k»k 4 manual availabla lor S30*SS S4H 


ELECTROSONICS 

36360 GarfiaM • il. Frasar. Mch 4S026 

800 858-«44« or 311^791-0770 

Cnad> VWa. aaC. ton* & OwcM' am i—Aaxne 
COO ordar • aMwnai $2 7S 


60 day money back guaranieef 


iCRVICE CARO 


■ FLOWCHARTING 


■ FLOWCHARTING 

BETTER FLOWCHARTER 

Know before you buy! EASYFIOW is the superb 
tlowcharting program chosen by over 50,000 
users, and very favorably reviewed in the March 
10th 1987 issue of 1% Magazine. See the 
"Index to Advertisers" under HAVENTREE to 
find our large di^lay ad in this issue Now 
available with 30-{)^ MONEY-BACK guarantee 
HavenTree Software Limited 
Order Desk: 1-800-267-0668 
Intormalion; (613) 544-6035 
Telelax; (613) 544-9632 


WINDOWS FLOWCHARTER $79 

RFFlow is a drawing tool designed speciticalty 
tor flowcharts Easy to team, easy to use. 75 
shapes automatically adjust in size. Move, 
copy, or delete groups of objeds. 7 levels of 
zoom Use mouse or keyboard On-tine user's 
manual $5 (rial disc RFFlow requires Micro- 
soft Windows 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland, CO 80538 
(303)663-5767 



2t 2sntJJiist ^notfkr 

TurboFlow is serious flowcharting soft- 
ware for your IBM PC at a price that wont 
cost you your kingdom It's easy 10 use and 
' more powerful than Mertm's magic. 
TurboFlow is menu driven, merfaces 
— with desktop publishing software, and 
si Ln -.x supports a variety <7f pmters and plotters 
.'t ' So stop kvmg n the dark ages Can 1- 
~ T* ’•0l>-t82-6t22 andorderyourcopy.orask 

for our tree brochure. 

TurboFlow $69 

TurboFlow & Logitech Mouse $ 89 
egendary Software from; 

— , jctronic*. Ir>c. 

#104. Richardson. Tx 75081 (214)669-2137 


PC tla|>azine Marketpiice the ultimate target market! 

TIh- llTAMlt qHTlfM-n whil P-Acl KC H.tRAAIIn' ik'll I ll4TV llx- IJIIir l<> nIki|i rifiHtml. llll-ir 
iiim-vrn in gi’ilinii Hh.i] Ih)-) nt'i'd a< (juK’kl) an yuvsibk- 

Ttey'll MttEfT Ikrif Mnim to PC PmatR Ihlfcripliet 

r<ir llk-m KC Mzgzzm)- MArkrtplATvs itiri'ri i{i N|HiiiN4-;IhNt>l4) Ad (■•miat n*t>n'M‘nu a ftt-xt. fiixy 
jiid 1'in.l i-rTn live niHtuMl iif |ir<>dii<’t acitui.silHin Tlti> kniiw it will lijw lh<' |>nHtiirls Iticy nit-d 
wild lix’ infi>riii4ii<m Ihty warl nTtarding jirirr, uilumi- discDiiiilN, siMTiriralHins and ik-liwry 
II )t>u iliiiik ilioi )iiur hiiMti'-vN ran ImthTii fniin tin- 7 <xi.irki brand N|MTini-rN wImi mod I'C 
Majuzin. WM HR HHrllT' 

SttdwDnunarliHtiidcatllZmMl-SIISwIMlieMJUIS 
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■ GRAPHICS 



OnCLE 776 ON READER SERVICE CARO 


1 Slides In 2* Hrs 


35mm slides. 

changes le-shot FHtt 
CalMot details. 




Only S8 per slide 

1 - 800 - 222-2592 

CIRCLE 777 ON READER SERVICE CARO 


MicroArt 


CofliplMe GrapMct Paekag* 
futum; • PC art ■ sprites 

• chp art • animahon 
•rotete* scale* flip 

•hlde*ovarliy 

•backdrop* solid 
•fora 9 round*tiljng 

• demonstration mode 
•invert /reverse •blend 
•enlarge^text •pixel or 
block control •end morel 


S4gss, 



Intros totyOlhr 

CempuWrWRd* 

3600 Stadium • Kelamatoo, Ml 49008 
(616) 375-03M • VISA /Msitercard /Caatiif r chKk 

ORCLE TTB ON READER SERVICE CARD 


CH, 

I 

HC-CH, 

I 

CHa 

I 

CH* 

I 

CHj 

I 

HC-CH, 



CoOra* is part ol our full line of software 
for scientists and engineers- 
CeStat * tor statistics, 

CoPlot * for scientific graphs. 

CoDrav - for technical drawings 
S99 each or $259 tor all three. 

John Dvorak sajrt: "Oon'l let the low 
price tool you; Ihh is exce//en( software." 
CoHort Software (415) 524-9878 
P.O. Box 1149. Berkeley. CA 94701 
(This ad was created with CoOraw.) 

CMICLE 776 ON READER SERVICE CAfcT" 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


Can your 
drawing 
program 
do this? 


MAKE CLIP^nART, LOGO, 
AND SYMBOL LIBRARIES 
WITH DIOI-ORID . 

Compatible with ALL software with 
PIXEL EDITING such as MAC PAINT. 
PC PAINT, and FIRST PUBLISHER. 
DIQI-GRID enables you to easily 
copy printed pictures and images. 
OIGI-GRID is guaranteed to work 
with your software or purchase price 
refunded. To order DIGI-GRID. send 
$17.95 (includes S/H) to: 

DtVEIISIFIED EMINEERING SERVICES 
1762 Avanida La Posta 
Encinttaa, CA 92024 
1«(61«)<M2<078S 


aRCLE 760 ON READER SERVICE CARO 


GRAFPLUS 


n]«vr Pack Your PnSC Key! 
Oidy $49.95 

GnfpLe'* turns xnv IBM >.« ovnpanNe 
applKDCicn intoa powerful 
vomnairiKxbv |nuwing eoalv what 
you have created on vnuc cvvr^er 
jcrten. 

a Link into Paermaker or VerWura 
a Scale the intake a> any sBe 

• Pnnr m crAx. black-<xvwht(e. whtre* 
on-hbek 

• Pruw vemcaltyw horiaevstlv 

e Wxkwith vvtuUIy anybit-nu^^xd 
dot macm, bwet, or mL)ei printer 


Jewel] Tc<4inotoain, Ittc. 
474044rhAv«. SW Sun 201 
Sewtk.VLA 96110 
2069)7-1061 
CIRCLE 761 ON READER SERVICE CARO 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
an HP pen plotter Fast hi-res output No jagged 
lines \^ry line width, color Works with Auto- 
cad. Drafix. etc. Supports NEC P5/P6, IBM 
Proprinter, Epson LQ/FX. Toshiba, HP Laserjel, 
0kidata29x/39x.Hercules/CGA/EGA/VGA $64 
chk/mo 

Fplot Corporation 
24-16 Steinway Si., Suite 605 
Astoria, NY 11103 
212-545-3505 

3 FREE SLIDES FROM YOUR PC 

COMPUTER SLIDE EXPRESS 
Converts your graphic tiles into 4000 line full 
color slid^.overheadsor printouts All popular 
programs supported 24 hour service by mo- 
dem or disk As low as $6.50 Call or FAX lor 
your FREE valuable ($27 00) coupon and FREE 
48 page catalog 
Visual Horizons 
180 Metro Park 
Rochester, New York 14623 
Phone. (716) 424-5300 FAX; (716) 424-5313 

PRINTED GRAPHICS WITH TURBO 

GRAPHLtNK does for your printer what TURBO 
PASeW-'s BGI graphics does (or your screen — 
in ultra-high resolution! GRAPHLiNK com- 
mands work exactly like TURBO'S BGf com- 
mands. so adding printed graphics to your 
programs is a snap— and requires only Nvo 
additional lines ot codei Supports HP. Epson. 
IBM. NEC & Toshiba printers. Only $99 -t- $5s^ 
VISITECH SOFTWARE 
05 3607 Ridgewood Ct. 

Pittsbuiflh. PA 15239 412/733-4775 

RAINDROP" 

FAST, compact PrISem Utility for end users 
AND developers Hardcopy as last as 10 sec 
Average binary si 2 e~ 6 kb^e 12 video graphic 
stds Scale, rotate, colorized & more 'CALL' 
horn user written programs. Complete 9 & 24 
pin dot matrix, ink jet & laserjel library $39.95. 
RAINBOW TECHNOLOGIES 
8106 St. David Court 
Springfield. VA 22153 
703-440-0064 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen): Microsoft Fortran/ 
Pascal, R-M. Lahey callable routines Graphics 
primitives, total 2-D plot support, 3-0 plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter^ PLOTMATIC Laser, do! 
matrix printei^ PflINTMATIC $135 ea Any 2, 
$240. all 3. $340 Ask about our 15 fonts. 
MtCROCOMPATIBLES. INC 
301 Prelude Oive Dept PC 
Silver Spring. MO 20%1 
1301) 593-0683 


■ HEALTH 



Analyze diets personalized for age, 
weight, activity This Top-Rated soft- 
ware has best database available' 99% 
compleie tor 2400 toods— 30 nutrients 
Used by USOA, hospitels. colleges, 
fitnen centers, homes Affordable, easy 
to use. guaranteed 
Send Now: FREE DEMO OISKI 

ESHA 

R K .S K ARCH 

PO Box 13028 M • Salem. OR 97309 
Phone (503/ 595-6242 
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■ INVENTORY 

•“dFELLER INVENTORY*** 

A business inventory program iwitlen in mockfia- 
ble dBASE source code. The menu-driven pro- 
gram lets you locate items by inventory name or 
number It keeps track of reorder points, ven- 
dors. average cost & other inform^ion 

* dFELLSt Inventory $150/Requires dBASE ll/lll 

• dfELLER Plus $200Avith History & PO's. 
Requires dBASE Ill-Ill PLUS (for slock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 
Ishpeming. Ml 49S49 
•"(906) 486-6024— 
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■ INVENTORY 


■ MEDICAL ■ MUSIC 


INVENTORY MANAGEMENT 

Sock-Master 4.0, commercial grade system pro- 
vides Stock Status, Purchase Order Writing & 
Tracking, Trend Analysis. Quality Control Report- 
ing D^l Analysis. Bill o( Materials. Multi Loca- 
tions and more. Modular, "micro" priced & 
configured to your needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach, CA 92663 
(714) 759-0582 


MANUMCTURING INVENTORY $149 

IrNentory control with Bill-of-Material Processing 
& vendw file tor small-medium size batch 
manutacturers/job shops Project material re- 
quirements. allocale material, maintain material 
cost per work order & tor all W1P Menu-driven, 
with on-line help screens Can support 3 remote 
terminals Me^ requirements of MlL-l-45208 
REALTIME AUTOMATED 
9820-16 Indiana Ave 
Riverside. CA 92503 
714-353-0406 FAX 714-3534)407 


■ MAILING PROGRAMS 


SHIP FASTER WITH SHIPMASTER ' 


m SUPPORTS m UPS FUNCTIONS m SPBOU. RCPimiS 

■ INCLUOeSSCAUmCRFMX m USTmTAU-eASYtOUfS 

■ MSNU ORIVFN m tiU - TFULTI USER BH ' 

DATA BUSINESS SYSTeM^ 

11640 Ceify River Or. • FoMtaio Mey; CA 9Z70S • 714M2-3282 • RAX 714^2-1906 


CmCLE 7«3 ON READER SERVICE CARO 


Speed Up l^PS Shipping with ShipMate 


Inlro Offer S395 

UPS Approved— Prints COD tags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-03S0 

“It's so easy — even the boss can use it!” 

CWCtE 7S4 ON READER SERVICE CARO 


PostWare for the BIG Jobs 

Fast accurate PC soltware lor commercial & 
large volume mailers. Corrects addresses & 
adds ZIP. Carrier Rte and ZIP -1-4 al 81.818 
records/hr. Mail stream sorting at 14.690 
recordsTmin. USPS certified al over 99% accu- 
rate Calculates postage, prints labels & bag 
tags. Call lor FREE brochure 
Postalsoft. Inc. 

4439 Mormon Coulee Rd 

Lacrosse. Wl 54601-8220 

608/788-6700 (in Wl) 800/831 -MAIL (6245) 


■ MANUFACTURING 

pc/MRP 

pc/MRP can make lite easier by tracking every 
aspect of your growing concern. pc/MRP's 
integrated modules include accounting, sales 
purchasing, inventory, receiving, stockroom. 
bills-ol-malenal$. invoicing/billing, and 
cusiomer/vendor address book. pc/MRP inte- 
grates information from each element of your 
business into a unified package 
'Working Demo Pkg complete with manual $25 
‘Single User Pack^ $^.00 Complete 
'Multiuser Package $695.00 Complete 
SOFTWARE ARTS CONSULTING 
(408) 248-6445 
Call for tree literature 


■ MEDICAL 


MedicAide 

Compteie A/R Patient Billing Systefn with- 

• Billing Statements & Insurance Claims 

* Flexible Adjustments tor Ease of Use 

• Practice Mgmnt. Reports with Graphs 
« 99 Doctors & 99 Fee Schedules 

* Word Processing with MailMerge 

$249.“ 

30 Day Money Back Guarantee 

(602I 421-1287 

1915 Avenida Dc Wow <Suilc 3 
Cum Grande AZ 85222 
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PRACTICE MANAGEMENT 

MO VersaForm, the most flexible patient ac- 
counting and insurance claims package Pro- 
grammable. fully customizable, inciitdes com- 
plete database management system. Customize 
reports, files, and screens. Full source includ- 
ed. LAN support. Dealers wanted $995 tor 
single user. Free literature & demo 
Applied Soltware Technology 
591 W. Hamilton Ave. Sle 201 Dept 99 
Campbell. CA 95006 
800-678-1111 ext. 99 


STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical. 

dental or ophthalmic practice 

$195 Base syston: patient data base, recalls. 

report generator, letter writer & more 
$395 Point of service transaction processing 
(superbills, financial reports, receipts) 
$395 Patient billing module (statements) 

$695 Automatic 3rd party billing: tailorable 
claim forms with iCD/procedure rades 
free Full featured demonstration disk & doc 

30 day money back guarantee 

GAMMA Incorporated 
Three Dundee Park 
Andover. MA 01610 
(508) 470-0080 

COMPUMEDIC“ 

PROVEN Practice Management System— in use 
8 yrs. Electronic claims. A/R A/P.&L Schedul- 
ing. statements, insurance forms, practice an^- 
sis, word processing, recall, delinquent tracking, 
historical data R.EXIBLE! user designed torms/ 
reports Call (or pricing. Dental (DentalWare'*). 
& Veterinary (VetLogic**) also avail Dealer 
inquiries invited 
DATA STRATEGIES, INC 
17150 Via Del Campo Suite 203 
San Diego. CA 92127 (619)451-0460 


■ MUSIC 



Computer Music Specialists 
Discount Pricing 
Knowledgeable Sales Staff 

Complete Support 
Before During and After Sale 

FREE CATALOG 

with Hundreds of MIDI Products 
MICRO MUSIC 5269-17 Buford Highway. 
Atlanta. QA 30340 (404) 454-9646 
Wohdwld* Shipping 
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TiT THE UUStC ftAY^ 



PC/Musicpak^: *249 


Industry-Standard MIDI Interface 
and Seifiiencing Sofhvare from the 
most respected name 
in the PC Music 
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FORTE I/ll MIDI Sequencers 

16/32 tracks. 16 channels/track Record/ 
Playback VOOO.OOO notes. Most powerful 
MIDI editing. Rhythmically flexible Step entry. 
Auto Punch, quantization, realtime playback 
control, DOS shell. New in FORTE II: System 
exclusive storage, unlimited looping. SMPTE 
cue list. Songlist. Accel/ritard. $150/S250 
LTA Productions 
POBox 6623 
Hamden, CT 06517 
(203) 787-9857 

Complete Music Studio tor $200 

Why pay more . (or less? 

Basic MIDI: Interface card 

GFmusic: 255 track, sequencing software 

SoogWright IV Notation software 

Lowest price on the market! Include $5. lor 

shipping. VISA. MC. COD Accepted 

OPTRONICS TECHNOLOGY 

P.O. Box 838 

Lessburg, VA 22075 

(703) 338-2110 

SONGWRIGHT IV 

Music Processor prints professional sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose, edit, copy, record, transcribe, play, 
transpose to any key Bass/lreble, multiple 
staves, all meters MIDI optional IBM/Eps^ 
Star printers: CGA/Hercules graphics $89 95 
LaserJet plus $30 Send lor free sample output 
SongWrigh! Software 
Route 1. Box 83 
Lovetlesville. VA 22060 
(703) 822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 
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PREVENTIVE MAINTENANCE 


Memory Minder 

Memory Minder is the most comprehensive 
disk diagnostic program available for 
iwciocoiiiputers. Any operator can quickly and 
easily check the vital operating parameters of 
their floppy drives, including spindle speed, 
head ali^unent. read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use it to align the drives without 
the use of an oscilloscope. 

IBM PC. XT. AT program and manual S70. 
Precision Alignment Diskettes sold separately 
MO each. 5.2S" 40 track. S.2S ' 80 track. 1 2 
MB AT. or 33" 80 track drives. 

J&M Systems, Ud. 

ISIOO-A Central sc 
Aknqncrfne. New Nciico 87123 
MS/292-41S2 
We accept MasterCard and Visa 
aRCLE 7M OM RCAOER SEftVICC CARO 


MAIHTENANCE ft INSPECTION 

An easy-to-use computertTed meffxx) lo organize. 
operA. and control an eftective prevertive main- 
lenance system Applicable to any type oi busi- 
ness or industry Full screen input and displays, 
plus tunebon help command Maintains his- 
torical dab. creates work orders, and piwdes 
numerous leports For into, write to; 

PENGUIN COMPUTER CONSULTANTS 
P O. Box 20485 
San Jose. CA 95160 

(408) 997-7703 FAX: 408-927-0570 


I PROGRAMMERS 
TOOLS 


EAGLE 

PERFORMANCE 
SOFTWARE 

P.O. Box 292786 
Lewisville, TX 75029-2786 

cSSSC^SSoRTSSSSTimlScISo 


QuickBASIC 
Programmers 
Save Time. 
Money, and 
Brain Cells! 

QuicfeWIndowsAdvancad Jser-irteriacE library tor both tsxiand graphics modes 
Features menus, windows, dialog boxes, mouse, and more Intuitive' $139 
QuickComm communications hbrary supports 16 serial ports. Kayes modem 
commands xmodem & ymodem file Iransier Interrupt-dnven Fs^'$139 
Both libraries are written enbrely m assembly language FREE versabie 
QuickWindows-based. terminal rdemo program. 30-day money-badi guarantee. 
Noroyaities OrderNOWiVisa/MC/COD Special: Order both libraries lor $249 

1 Soltware imerplim, lnc.* *SBradley St . Suile113*Providef)ce.Rl 02908*TEL (401)274-5465 | 
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FREE 

BASIC Programming Magazine 

Crescent Software, the leading manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog, it contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 

Crescent Software 

1 1 Grandview Avenue, Stamford, CT 06905 (203) 846-2500 


Is Your Software HELP-less? Get... 


Help On The Stde adds independent but cooperative Help systems lo 
applications and software - wiOrout recompiling or reprogramming' 
ft features contact-sernttive, popup Help wirxlows, e easy to use and easy 
to implement And. it works with any application or software product. 

[CIB^ COMPUTER INFORMATION BY 0E8IGN. INC 

162S5 Ventura Bfvd Suite 905 • Enc»no. CA 91436 • (616) 786-3260 
CIRCLE 791 ON READER SERVICE CARO 


PROGRAMMERS TOOLS 


FLEET/EQUIP MAINTENANCE 

A {Keventive maintenance & report generating 
sy^ tor vehicles/equip that require penodic 
maintenance Some features. Totally menu driv- 
en; Cost per mile/hr reports, PM reports; 
Scheduled maintenance reports & warning. 
Service history; Gas/Oil history; Parts/Cost; Oil 
analysis results reporting 
RAM Systems Inc 
224 Causeway Blvd 
La Crosse. Wl 54603 
608-782-8130 


■ PROGRAMMERS 
TOOLS 

'' VirtualWindows '' 

Direct Screen Video 
Pull Down Menus 

Many of our users say that our 
Borland Pascal & C routines 
are the fastest... extremely 
flexible... highly recom- 
mended... second to none. 
For more information or to 
order call today! 



SOURCERn 


Call 408-438-8608 

or write: 

TUtboPower Software • 

P.O. Box 66747 
Scorn Valley. CA 
95066-0747 


FREE BUYER'S GUIDE 


Call or write lor your FREE comprehensive 
Buyer's Guide which contains descrip- 
tions of over 800 software products from 
more than 300 manufacturers, plus infor- 
mative articles by some of todays industry 
experts. Programmer's Connection has 
supplied the professional programmer 
since 1 984 with quality products by offer- 
ing unbiased advice, low prices, fast 
delivery and no hidden charges. 

Programmer's Connection 

7249 Wtiipple Ave NW 
North Canton. Ohio 44720 

USA 800-336-1166 

Canada 800-225-1166 

Internationa 216-494-3781 

FAX 216494-5260 

Telex 9102406879 
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COMMENTING DISASSEMBLER 


Sourcer.. OMles dataMd convnenled source 
code and ksbngs from memory, COM Mes or 
.EXE files ckrectlysutabie for assembly BuRm 
date anal^ ana sanufMor resolves mufeple data 
segments and provides detailed comments on 
nlemj^ and subtunctions. 10 ports and much 
more. Optional BIOS Pre-Processor oeneraies 
(Mailed commented hstings lor any BIOS Oul- 
starKkng review m PC Magazine 4 26 66 pg 46 


SOURCER 

SOURCER * BIOS Pre-lhocessor 


S 99 95 
S1399S 


S4H USAS3 CwvStaSlO OSwrSiS CAfles addtw 
Tb order or receive mformabon |U5I call ' 

1-800-662-8266 
V COMMUNICATIONS 

3031 rischWAy. Suite 802. Oepi PC 
SAn|ose.CA9S128»(406)296 42Z4 


DISASSEMBLING 

Code-Generator ($119.00) can dis-assemble 
any COM EXE. Device Driver, BIOS. Child 
Program. Also il can 

• Simulate the program 

• Record each instruction executed through 
program flow 

• Dis-assemble the indirect call by simulation 
Dual Software 

260 Sth Avenue #1205 
New YorK NY 10001 
(212) 725-0528 

Opt-Tecli Sort/Merge 4.0 

Eidremely fast Sort'Merge program RunasaDOS 
command or CALL as a subroutine Unlimited 
filesues. most languages, dtf^ypes & filetypes 
suppottod inchiding Btrieve and dBASE II & III 
Advanced features include record selection, re- 
cord retormalting & much more! Call or write tor 
more into MS-DOS $149, OS/2. Xenix $249 
OpI-Tech 0^ Processing 
p a Box 678 
Zephyr Cove. NV 89446 
(702) 588-3737 


Free SPF/PC 


interactive demonstration disk is yours for the asking! Try the 
only PC editor functionally equivalent to editing on the IBM 
mainframe with ISPF/PDF, Version 2, Release 2; familiar com- 
mands, large file support and network compatibility. 


Command Technology 
Corporation 

1900 Mountain Boulevard, Oakland, California 94611 
Phone: (415) 339-3530 FAX: (415) 339-3883 Telex: 509330 CTC 
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QuickBASIC Programmers 


We are the leading publisher of F^rogrammer's Tools for Q6. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your QB programs memory-resident in as little as 8K of memoty! 

Cal TbI Free or wrfta for datalad information with no ttringt attached. 


1-800-922-3383 • 404-552-0565 • CALL M-F. 9-6 Eastern Time 


MteroHelp, Inc. • 4636 Huntridge Drive • Roswell. (lA 3(X)75 
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■ PUBUC DOMAm/SHAREmRE 


E PEOPLE’S 

CHOICE VALUE 

Shareware/Public-Domain 
Programs less than 60 cents each!! 
Take a close look at other companies 


agazine either charge $3 or 
ifi, pr you have to commit 


Dd can oe bou'^t in any 
. . ith an average oT over 6 
j than 6Q cents per propramM 


distributing Shareware, and you will see ~ 

Other compares advertising in this nragazine e' ' 

so tor a disKette with one sirlble oroaram . pr yoL 

to dPY-a certain nurnbef ol oisks to get meir "special offer". 

At PEOPLE S uHOlCE. over 2200 pmgrams are available from a 
collection of over 330 disks, each disk (full of programs!) is listed 
and described in our 56 page catalog, ar" ^ ^ • • 

quantity for only S3.75 ‘ 

proorams per diskette, 

AMD WHATASr 

The proarams In the 
^ord Processors! 

^JptiiiTiesI (DisS^'^^nnter, Screen^jtc)\ “tiOTU'S Clones! 

prpgSms in^M cbfie'ptlonrwVcoqTdn're'veRVeQin in this 
ad what is contained in th^ collection. But, give a call, and the 
complete FREE catalog will be sent right out to you. Once in yoi 
hands, you will be able to enjoy useful and interesting proarams 
at just a fraction of the price that other companies charter 

pTS’.ufS'r 1-800-999-0471 

Memphis, TN 38187 (Nationwide cataioo order|ine] _ 


I in our 56 page catalog, e 
ily S3. 75 per oiskette! wii 
diskette, you pay less tha 

:'S CHOICE collection includes — 

‘Games! 

Finance! ^ *Accountifig Systems! 

(Disk, Printer, Screen, etc) *101115 ulc 
ming Language! '^Database Systems! 

cause pf the large number of 
didn't even | 


1-901 -763-0471 
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FREE 

PUBLIC DOMAIN A 
SHAREWARE CATALOG 


Lowest 05 SI .50 per Disk 
Best Quality 
Fast Service 

Over 1000 IBM Software 
On 5 1/4' and 3.5‘ format. 

Write to: 

SOFTSHOPPE 

POB 709. Ann Arbor. Ml 48105 
(313) 763-8721 
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IBM SOFTWAI7E 
CATALOG 
Detailed Descriptions 


lOOO's of Great Programs 
Only $2*’ per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THE SOFTWARE LABS 
3767 Overland Ave No 1 12 
Los Angeles. CA 90034 
Wtite Of Call (2131 559-S456 
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FREE 




CATALOG 

72 PAGES! 

Software, Ribbons, 
Labels, Books. Etc. 


Best Bits & Bytes 
P.O. Box 8225-M 
'Van Nuys. CA 91409 


CALL NOW! 

TOLL FREE-24 HRS. 

1-800-245-BYTE 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-51 15 or (800) 825-4ADS 


|i?2s:per disk 

$1.00 This Ad 

20 TOP IBM PC PD/SW DISKS 
(360K) ONLY $20 -I- $3 S&H 


QubeCalc. EDRAW. AutoMenu, Math Tutor 
PC-CX3S Hep. Baker s Dozen. Languages. 
EZ Form, PC Style. PackDisk. PC xock. 
KiOGarnes. Best Games. Home Inventory. 
PC-Outttne. Form Letters. imageFTint. 
SDeWnter. PC-Prompt. Best Utilittes 


FREE CATALOG 


BRIGHT FUTURES Inc. 

P O Box 1030. East Windsor. CT 06068 
CIRCLE ON READER SERVICE CARD 
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FREE SOFTWARE 


TOP 10 IBM SOFTWARE 

• 10 disk set - latest versions 
PC Write, PC Calc-t’.TreeView 
DanCad. File Express, Moraffs 
Revenge, HGCIBM, Novatron. 
Home Base. Spacewars, plus 
our 16004- disk catalog 
PAY ONLY $5.00 $/H 
• Visa/MC/AmexA^heck 
International Software Library 
511 Encinitas Blvd. Ste 104 
Encinitas, CA. 92024 
CALL BOOeAB-BSeB 

IfTtitod iMfoduetery oHar 
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FREE 

CATALOG ON DISK II 

Great collection of 
public domain/shareware 
software for 
IBM & Compatibles 
MANY to pi^ from. 

$1.50 Lowest 

PUN’KIN HEAD SOFTWARE 
P.O.BOX 289159 
Chgo, IL 60628 
5.25" only 
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MORE BYTES FOR THE $$$ 

We carry only the BEST Shareware/PO pro- 
grams in our library Many, many new updates 
additions! Over 700 di^ FULL of uselul pro- 
grams, as described in our FREE 40 page 
(printed) catalog! As tow as $1.50/525* disk 
and $3.50/3 5* disk! Orders shipped in 24 hrs. 
MCWISA 

BIG BYTE Software (was GLW Software] 

P.O. BOX 14008 
Arlington. TX 76094-1008 
(817)265-2007 (24 hrs.) 


FREE! 

ralifo rlm^k 

F TQa AVARE 

SOFTWARE SAMPLER 

&88 PAGE CATALOG! 

(for IBM Compatibles) 


TOLL FREE 

1 - 800 - 359-2189 

Aak tor Dept. 20 
M-F 7 a.m.-7 pjn, P8T 
Itomberolthe ASP 


■ REAL ESTATE 

L-PLOT... 

A Metes & Bounds program lo piot/print plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, enor ol closure, plots 
multi tracts iBM/compat with monographics. 
CGA or EGA capability $190 Or send $15 for 
real working demo, refundable with order Visa/ 
MC/chk Free into 
LAN/SCAN. Inc 
P O 80x6863 
Abilene. TX 79608 
(915) 672-2901 

MANAGEMENT ft ANALYSIS 

* "Real Property Management" $395/$595 lor 
residential & commercial properties and olher 
bkkp'g Flags delinq'l tenants; prints budgets, 
checks, invoices & 1099S. No retyping ot 
recurring data * "Real Analyzer" $195. when 
deciding: buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC. 

P.O. Box 1210 
Cupertino, CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ol our software 
have iound it comprehensive, flexible and easy 
to use We offer systems to manage the follow- 
ing types ol properties. COMMERCIAL/ 
RESIDENTIAL/CONDOMINIUM/KOME- 
OWNERS ASSOC./MINI-STORAGE FACILITIES 
For more info and sample printouts call; 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID S3835 
(208) 772-3259 


THE SHOWCASE 
FOR PRODUCTS AND 
SERVICES IN THE 
IBM STANDARD 
MARKET . . . 
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■ REAL ESTATE ■ REU6I0N 


PROPERTY MANAGEMENT 

Comprehensive sohware for managing residen- 
tial, commercial, condos, and more. Three ver- 
sions: Basic PM for own^/manager— S4%. De- 
luxe PM lor professional management— $1,195. 
Multi-User with Novell network corr^bility— 
$2,395 Includes check writing, recurring ex- 
penses. Gl management repotting 
YAROI SYSTEMS. INC 
813 Reddick St 
Santa Barbara. CA 93103 
805-966-3666 

PROPERTY MANAGEMENT 

Rental-Ease New state ot the art property man- 
agement software Extremely last and easy lo 
use Everything is included, lenani tracking, 
repairs and mairrtenance. income and expense, 
check writing No extra modules lo txjy The 
ultimate in property management $895 com- 
plete Free brochure. Demo $10 
STRATEGIC OFFICE SYSTEMS 
688 North 500 West #61 
Ml Pleasant. UT 84647 
800-942-6784 or 801-462-2130 


■ REUGION 



PARISH DATA SYSTEM" 

Conprehensive census/coniribution program 
^ to operate, menu driven Family, member, 
financial into & reports tully integrated Selec- 
tive lists, labels, conlribution/luition slale- 
ments. per$onali 2 ed letters User can create 
own reports. I^s Other church programs 
available Over 2600 users Free into. 

Parish Data Systems. Inc 
3031 W Norlhern Ave., Suite 121 
Phoenix. AZ 85051 
(602) 247-3341 


Instant Bible Access 


ONLY a® 
$49 


QUICKVERSE 
BIBLE CONCORDANCE 

QUICKVERSE BIBLE CONCORDANCE is a tasi. easy-to-use tool for general Bible 
study and m-deplh research, QUICKVERSE puts the complete te^t ot the Bible at 
your fingertips, allowing you to: 

■ Instantly locate anv word or verse in the entire Bible 

■ Search for ohrases, combinations u< words (in any order), or any word m a list 

• Limit searches to a particular range of books, chafers, or verses 

• Print verses m a variety of formats or save them lo file for export to your word 

g rocessor 

utperforms products costing much more Carries a 30-<lay money back 
guarantee (excluding shipping). 

(Features listed arefor IBM^CompatiMe; Macinlosh version also available.) 

Four translations available, please specify version and disk size when ordering. 
KIV$49D NIVSWD RSVM3a NKJVSSSQ 
Add $5 shipping'handlmg. Disk size 5 1/4 □ or 3 1'2 (add $3) 

Call or send Check/ VISA^MC orC.O.D. 

1 - 800 - 223-6925 

(In Canada Call 319-3957300) 


Parsons Technology. 

Depi M. 

375 Collins Rd NE. Cedar Rapids. lA 52402 


Bible study tools that grow with you. 

THE WORD processor 
^ The most comprehensive Family 

of Products for Bible Study. 

/jn V ^ Start with VERSE SEARCH 
including the Bible translation of 
VvJ your choice with Instant Access 

''pP'* ^ - to any verse. Search for any 

^ ^ j words or phrases. Separate 

^ ^ windows for comparing veises. 

r . And much more! Only $99.95 

\ AS YOU GROW, add NIV, RSV, 

\ X^KjV or NKjV text, Greek or Hebrew 
transliterators or topical cross 
. y references, personal commentary, 
a chronological Bible and chain 
references. Our memory resident 
VERSE TYPIST transfers 
verses to your word processor. 

Bible Research Systems 

1 - 800 - 423-1228 

2013 Wells Branch Parkway #304 • Austin, Texas 78728 

Tech Support (5 12)25 1 -7541 Pottage extra. For IBM. MS006, Macintoeh. 
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PC Magazine Marketplace 
the ultimate target 
market! 


The brand specifiers who read PC 
Magazine don't have the time to shop 
around, their only concern is getting 
what they need as quickly as possible. 


They'll DIRECT their attention 
to PC Magazine Marketplace 


For them PC Magazine Markelplacek 
Direct Kesponse/Display Ad format 
represenUt a fast, ea.<!y and cost effec 
tive method of product acquisition. 
They know it will have the products 
they need and the information they 
want regarding price, volume dis 
counts, specirications and delivery. 

If you think that your business can 
benefit from the 700,000 brand spec 
ifiers who read PC Magazine ... 
VDU'RE RIGHT! 


So take DIRECT action aod call 
(212) 503-5115 or 
(800) 825-4ADS 


SEARCH THE 
BIBLE IN 
2 SECONDS 
OR LESS. 

WORDsearch’" t.v the world’s 
I'astcM, most advanced, user 
friendly Bible concordance 
software. Now available in 
both NIV and KJV. 

Instantly liKalc all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
word priKcssors. 

$99.00 plus $5 p&h Pull 
function demo, S7. Call about 
our 30-day no-risk free trial. 

800 - 888-9898 

5014 Lakeview. Austin. TX 78732 
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RELIGION 


Bible Challenge 


An ExtMb^ Nmo Qmime For The Entire WamUly (l-E nnyen) 

TeatyourWbllcilluKMlcdBel^bleChBlIenge'toaVMrdiQftc'aMnputa’BMneMWiover I 

lSOOchallenslna<iuc*tiom. Great for parteavwJscKMevcnwniQOT can be dMded Into I 
leama for kMa of fon. laughter and felkMsMpI 

VAUie Nart • somuMRC 1*80(V233'3139 

SpectM IntmduOoiy Offer -$24.95 nus 1100 sAfopfoge handling 


SALES MARKETING 


CLIENT & SALES MANAGEMENT SOFTWARE 


^Probably the best of all the sales software packages is Totall Manager fnMV 
* Bartel Mftwi 


FREE 


Manager 

DEMO 


ancu SM ON rcaoer servkc capo 


-.-vaie^.very easy to use and very powerfuL.the best of the lot." 
— Computer Buyer's Guide & Handbook, April 1989 

1 - 800 - 777-6368 B/WEL 

942 E.7l4SS..SuAoA-IOI.MIdvcSa.UT 84047 (801)566-5544 
VrIcle at* sIr'^e' card 



HOW TO SUCCESSFULLY BUY THROUGH 
MAIL ORDER AND PROTECT YOUR RIGHTS 


Mail order sales are governed by rules of 
the Federal Trade Commission (FTC) and 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertlsli^ In this 
section are e^er to serve your needs. 


FTC rule* say: 

1. The Seller must ship your order 
within 50 days of receiving it, 
unless the advmiscmeni cTrarty 
stairs it'll nke longer 
a. ir it appears that your order 
will nor be shipped when prom- 
ised, the Seller must tMtify you in 
writing in advance of the prom- 
ised dale, giving a definite new 
dale. If known, and uffortng you 
the app«iuniiy to cancel the 
order with a lefund or conseni to 
a definite delayed shipping dale or 
an indefinite delav 
1. The Seller^ notice muM contain 
a stamped srlf-addrcsaed card or 
cnveki^ with which you can 
indicate your prc fci e i t c c, If you 
don't respond to this notice, the 
Seller may assume you agree to 
the delay, but must either ship or 
caned >our order within .50 days 
afier the original shipping date 


promised or required A prompt 
refund muM be made when an 
order is cancelled. 

4 . Even if you’se consented to an 
indefinite dela>'. you retain the 
right lo cancel the order at any 
time before the item has been 
shipped 

8. If you c hoose lo cancel an 
order, that has been paid for by 
check or money order, the Seiler 
must mail you a refund within 
seven business days If you cancel 
an order for which you paid by 
credit card, the seller must cr^ii 
your account within one billing 
cycle following receipt of your 
request Store credits or vouchers 
in place of a refund are not 
acceptable 

8 . In the event that the item you 
ordered Is unavailable, the Sritrr 
may not send you substitute 
merchandise without your ex- 
press consent 


Whan •r8arln§ 8y mail 

State precisely what merchan- 
dise you want, specifying drtalb 
such as model, make, site, compo- 
nent parts, etc.; 

Confirm the price and expeaed 
delivery dale as stated in the ad; 

Indkaic whether you will 
accept a substitute product if the 
item you ordered is unavailable, 
and. If not, that your paymem 
should be retumied; 

Don't tend cash, you will have 
no record of payment If a probl e m 
arises, and; 

Keep a copy of your order and 
all other correspondence with the 
Selier. Your records should in- 
clude the company k name, ad- 
dress and phone number, a 
description of the item ordered; 
your rancrilcd check or a copy of 
the money order; record of the 
date you mailed the order, or the 
time and date of your cxMiversa- 
ikm. and the name of the person 
you talk with, and any sales slips 
and shipping receipts 

Ask about scrvicifig and refund/ 
return policies and with whom 
you should correspond if there b 
a problem 

IP YOU HAVI MOMiOM 

1. If you have not r eceived your 


order as promised or if the item b 
defective, immedimely notify the 
Seller In writing referring to your 
Older by description, price, date, 
as well as by account number and 
order number, if available. Make 
sure you keep a copy of the fetter. 
8. If you complain by telephone, 
send a follow-up letter to confirm 
what was said 

8 . If you think the merchandise b 
deleave, reread your product 
instructions and your warranty 
carefully to be sure you don't 
expect features or pe rfo rmance 
the product bn'i designed to give. 
Then contact the Seller for in- 
structions Don't return it to the 
Seiler until you have been in- 
structed to do so. 

4 . When returning merchandise 
make sure you keep the shlppcrk 
receipt or packing slip; yotu righi 
to be reimbursed m postal cost b 
determined by store policy 
8 . If you have completely dto- 
cusicd your probim with the 
Seller and are still not satisfied, 
write to the consumer complaint 
agency In the SeUerk state. If you 
paid for the merchandise by credit 
card, you may have riglHs to 
withhold p a ymem under a Federal 
law called the Fair Crtdb Billing 


PC MgrketpiMC 

the uHiBite tirget ■arket! 

The brwE ipedrim «bt niE K Hsga- 
OK 4si't km ikt bM Is thsf mni 
Ihcir mij Mcrni ii artiag wkit tksy Mtd 
■ gakkly » pisbtit. 

Tberll MKa tkbr stMim to 
PC fiagaMS ■arkrtplaer 

Par IbfM PC Migaiiac iarkeipUts'i 
Dnet-Resgsasi/Dispb; M firmt nprs- 
srab a tod. mj mt cab efistthe 
sf prsdart arquislm. they kastr it ail 
kaw tkr pndsrts tkry atad wd Ike bfer- 
natisa Ikry aaat rcEmlap pries, lafaHM 


If yw dak Ikti ywr kaibm aa kiae- 
fd bw tke TfUN hraad 
read PC isgaiinr .. YOHU UOfT 

8a niErr Ktm sad call 
(212) M)-SI»«(MI)8254AAS 


SW/Scientific 

begins on following 
page . . . 
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THE SHOWCASE EOK PKOHUCTS AM) SERVICES IN THE IBM STANDARD MARKET 


HOW ID 

Build a Real-Time 
Data Acquisition 
& Control 
Application For 
$50 PER Channel. 


AnMriMFmmR" 

Mi ittmr I Hw «nrii il CMtPil, Ktnay Ml tiwllci^^ 


At the free introductory seminar in 
your area you'll get a first-hand 
look at the all new SOLUS"* Per- 
sonal Control Computer."* 

You’ll discover a surprising 
array of features and capabilities. 
Like 36 digital/analog I/O chan- 
nels. The ability to locate SOLUS 
in remote locations. And daisy- 
chain multiple SOLUS computers 
for large applications. 

All for just $895.* 

And, you’ll learn how easy it 
is to create real-time applications 
that solve your acquisition, 
monitoring, data logging and 
control nee^ ^ more easily and 
cost effectively than you ever 
thought possible. 

For seminar information or 
reservation, call; 

503 - 635-3023 

(8:00 am u> S:00pm PDT) 

Or, to receive more info on 
the SOLUS Personal Control 
Computer, call: 

800 - 247-5712 



36 digital and analog I/O channels m a 
compact, inielligeni, stand-alone unit 
that can be located anytehere. 8^ wide, 
2.25" high, 6.25“ deep; 2 lbs; requires 
just 200 mA. 



8BIIIUR8CHBIULE 


Sept. 6 
Sept. 7 


Boston, MA 
Raleigh/Durham, NC 
Sept. 19 Newark, NJ 
Sept. 20 Washington, DC 
Sept. 27 Portland, OR 

Los Angeles, CA 
Orange County, CA 
San Diego, CA 
Dallas/Ft. Worth 
Chicago, IL 
Houston, TX 
San Jose, CA 
Oct. 26 Seattle. WA 
Call S03-63S-3023 for 
reservations and seminar information. 


SOLUS’ menu-driven graphical softtaart 
runs on a host PC, ana makes it row to 
create real-time data acquisition and 
control applicaiums. 


TMI.inc. 

4000 Kruse Way Place, 2-28S 
Lake Oswego, OR 97035 
Phone (503) 635-3966 
FAX (503) 635-3004 


C 1989 TMI, iiK., SOLUS™ and Personal GMitroi Computer™ are trademarks of TMl, ioc. 


cmcLe ats on readcr service card 


I SECURITY 


T he world's leading soft- | 
ware manufacturers : 
depend on Softguard copy 
protection systems. Your 
FREE OISKEHE introduces 
you to SuperLock’" - invisi- 
ble copy protection for 
IBM-PC (ond compatibles} 
and Macintosh. 

• Hard disk support 
• No source code chongesf 
• Customized versions 
• LAN support 
• New upgrades available | 

( 408 ) 773-9680 

SOFTGUARD SYSTEMS INC. | 
71 0 Lokewoy, Suite 200 . 

Sunnyvale, Colifornto 94066 I 
FAX(408) 773-1405 

ORCtESaOON 
READER SERVICE CARD 


CMCLE ai4 ON READER SERVICE CARO 



Deslgaed tor cloai compatibility 6 streaptb 

• Thwarts ALL Bit-copy Software 

• Protect any COM/EXEw/o Source changes 

• ShutdownOebugTracing&Oisassembiers 

• Supports all Hard & floppy Disk formats 

• Restrict or allow Network Installs 

• Limit program use by Date or #Executes 

• RemotetyresetInstalis.OateorPExecutes 

• No damaged media or I/O plugs 

For IBM & clones-SIBS & up-Free Into & Demo 

© Az-Tech Software, Inc. 
305 East Franklin 
Rictwixxxl. MO 64065 
(800) 227-0644 (616) 776-2700 

FAX (816) 776-6366 
CIRCLE 115 ON READER SERVICE CARD 


SOFTWARE COPY PROTECTION 

• Installs easily on your IBM-PC software 

• D^eats all disk copy software 

• Supports all Hard & FiOKty disk formats 

• Retires NO special devices or disks 

• Invisible to your end user. 

Eval disk protects 2 disks S2S 

Starter kit protects 100 disks 

L-Tech Corporation 

377 Route 17 South. Suite 618 

Hasbrouck Heights, NJ 07604 

(201) 288-1606 BBS 201 -288-6795(8/N^ 1 ) 



With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardware Based Security 
(Parallel Port Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (days, hours, min.) 



For Disk Security 
High Level Se^rily 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
(New Macintosh Version) 

For Hard Disk Protection 
• HDCOPY 

Low Level Security 

Uwr rutuUiMr rV dWoiflii 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work. We have 
over 3500 satisfied software firms 
utUlxirTg our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more informatiorL 

GLENCO 


ENGINEERING INC. 

stnviua rne sofTWAH€ iNOusrnr since urs 
721 W. AlgonquMi Rd. (312) 364-SOFT 
Arknoton His . IL 60005 (7636) 

FAX 364-7698 
Tetax 493-7109 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IRM STANDARD MARKET 


I SECURITY 


HANDS OFF THE PROGRAM^ 

PC SECURITY 


HAMM Off THf AfKMfUM » an . 
pnvAtga bMM. t y gm Mcuriry uMly lU pr»- 
««n(s unauthonnd aecM* ol your PC's lubdirac- 
toriM. (4 m and disk dnvM 
HAMM OFF THf mOOMM ptondM a topTMK 
catM wctinqu* lo MparaM up lo 64 umt Ol a 
PC dy p nvilapa. mao Ida* oimi m puma araaa on 
tha hard dwk Uaar* nay accaaa only thair own 
araaa and ar<y othar araa p fctaoad aHh a toaar 
pnv4aga 

HANDS OFF THI FftOQAAM prcMcta f4H On 
your hard diak by pro«anting urtautnonaad uaan 
(fom modrtyifto lha DOS Na adnbuiaa (Aaad Only. 
Hiddan, Sy«am) For axampla. uat lha READ 
ONLY annbuM M prauani virua pregrama from 
invading your ayaiarn 

HANDS OFF THE PNOOMM ratbicia accaaa n 
your hard dkak via "dnii Ucamg " A leciiad " hard 
<Mk may not bt bocaad. a ccMaa d by apphcaDona 
aelhMra or lormanad via tha 008 FORMAT com- 
mand urM 4 la ' untochad’' 

HAMM OFF THE PNOOHAH mcorporaHa 
advancad aacunty tachniquaa on PC‘i running 
PC-008 V80 or rughar Tha DOS FORMAT ol 
Oma C « orayatiMO whaa tha PC la m uaa. tria 
aacunty nwiagar la proiaciad agamai Controt 
Braak and a bool from (loppy raaiHia n lha auto- 
mabc locking ol Dm* C 
KANOS OFF THE PNOORAM Nao providM 

« Oiak Encryption 

• Uaar Accaaa Raponmg 

• Stopa Common ViruaM 

• Ma4boi 

• Aaad Only ana Eiacuia Onty pnvaagH by 

uaar 

• Auto inaiallaiian 

<-.<.$89.95 

add 378— aiMppino 

Chack Uonay Ordar. VISA. MC aecapiad 

SyttDms Consulting Inc. 
412-963-1624 

•n 11130S. PtttaSwtgh. PA tS33S-«S0t 
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WITH ALL THE COMPUTER 
SECURITY TALK. 


^ — ^.|53^o//ujofd 


IS THE PERFECT SECURITY 
LOCK. 


Pssiword is a software program which 
secuTCi your PC 

Password is simple to install, easy to 
understand, requires no reformatting. 
Boot limit option secures hard disk. 
Password provides for up to 1 00 users/ 
also atlows for groups of users. 

The supervisor can grant or deny access 
to protected directories with a single 
key stroke. 

Password maintenance is menu driven 
with pop-up willows and help screens. 
Provides audit trail of users. 

Screen blanking feature. 


PASSWORD $99.00 U.S. 

(Introductory Price) 

Nasdec international me. Vita.MC,AmeK 
2704.8s Carry Street ou /ynay q<a .7798 
Winn, pan MB Canada V!' 
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PC Magazine 
Marketplace 

2nd Color 
Option Available 


BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves effecliveness 
of poWul mullilayerad security Rapid decryp- 
lion algorittirns Reliable security device trans- 
parent to PARALLEL Of SERIAL port Compli- 
mented by low cost KEY-LOCK"' muttileatured 
COMPU-LOCK"* including countdown, tkneouL 
data encoding & multi-product protection. 
MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle 
Littleton. CO 60122 
(303) 922-6410 or 770-1863 

THE ULTIMATE PROTECTION 

Keep your software honest wilt): 

• StopView — Slop hackers, track your soR- 
Mare. without copy protection ($2^.00) 

• SlopCopy Plus— 0^1 ALL copiers, secure 
your software, with transparent, option tilled, 
copyprotection ($45000) 

Free dernonstration package available! 

8BI Computer Systems 

14105 Heritage Lvie 

Silver Spring. MO 20906 

Ph: (301) 871-1094 FAX: (301) 460-7545 


I STATISTICS 


GO with SOLO 


Ideal for resoarchers and busi- 

ness professionals. SOLO 
provides all the necessary stat 
procedures. IncrediUy easy to 
use. Inexpensive enough for a 
single pro^ or occasional use. 
$149 complete with graphics. 
Call today. MC or VISA. 
Satisfaction guaranteedll 

BMOP I 

1440 Sepulveda Boulevard 
Loe Angeles. CA 9002S 

(213) 479-7799 
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.Kj;'^iM-n*nduse 

I BOO — 


I STATISTICS 


High performance STATISTICAL SYSTEM 


io 



A powerful, elegant, and super-fast statistical package integrated witl^ 
complete data management and dynamic graphs. Comprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS* features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBIII*, and other programs. For more Info look forourada In 
moat computer )ournala, aak your dealer, or contact StatSoft. Price $245 
(*$5 ship/handl) 


2325 E. IStti SI.. Tulaa, OK 74104 
(918) 583-4149 

Ove<s«8s otiicet atBiaenolEuropt(Harnt>urg FRG) ph 040/4200347 atitaotl UK (Lon- 
(Melbourne Auslf8»ia) ph 613-497-4276 


StatSoft 


^Statistical 

Navigator" 


An expert ayatem nafog A1 
atniegiea In bc^i^ to d^mnine 
antropriRte atad^cal analyala. 
VeraiooU -199.95 
(ytto attHH 

VISA, JtC, AMEX, PO and 
Personal Checks accepted. 

Coll toll-free 1-d0(>>537-4866 
Missouri residents call 

31444&4554 
FAX 3144454569 

IDEAWORKS 


SMI 1.05 Siw JMhUi. More stotistics, 
^phicsond on all-new monuol. Still only 
$590. Quontity diKounfsovoiloble. New, 
tower ocodemic price. $20 Demo. Coll 
toll-free for more information. 

1-800-STATAPC 

Compatiiii ftsa/ire Cmitr 

10801 Notionol Boulevord, Los Angeles. CA 90064 

(213) 470-4341 
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THE BASS System^ 

Why use up 6 meg and 640K jusl lo run a data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
that takes only 1 meg arid 400K (and costs only 
$399)! Free information' 

BASS Institute, Inc 
P.O. Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or BB: (919) 966^755 (N. 8. 1) 


MINITAB^SaPC of cake! 

MINITAB features intuitive 
commarxls for comprehensiw data 
analysis. Includes bask statistks • 
regression • tune series • tabdatkm 
• ANOVA • plots • histograms * 
much more. DC^ based version in- 
cludes LOTUS interface, hi-fes 
graphics, no copy protection. Used in 
over 60H of Fortune 50 comoaniei 
For free brochure call 61412343280. 

MINITAB eS 


3 t A 1 1 s r I c 4 


s o r T w A Pt 


MMUbbic 

3061 Enteipriw Dc. State Colege PA 16601 
CIRCLE 824 ON READER SERVICB CARO 


STATISTIXtm 


• Easy to learn f H | 

• Easy to use 

• FAST FREE support 

• Money Back Guarantee ■' 

At $179.00 SX 
outperforms higher 
priced programs! 

// you value your time 
and money, call today 
for FREE SX demo disk. 

612 - 631-2852 

NH AnatyUcel Software 
Boa 13204, Rotavllla. UN 5S113 


K - 
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NCSS plus-S99 

Easy-lo-use menus & spread sheet Multiple 
regression. T-lests ANOVA (up to 10 (actors, rep. 
measures, covariance) Forec^ting Factor, dus- 
ter. & discriminarrl to^ysis. Nonparametrics 
Cross Tabulation. Plots: histograms, box. scatter, 
stemleat Sort. Subset Transformations Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Phone 801-546-0445 






■ STATISnCS 


■ UnUTlES 


STAT PUN III 

Easiest to use statistics program available 
Compile range of statistics-curve fittirrg cross- 
tabs. cooelatiorr. multiple regression. T-lests. 
etc Graphics with prinler/plotter output. Capa- 
ble of handing over 50.000 dala points, inter- 
faced directly with lotus files Oemo diskette 
available. MC/VISA Only $179. 

THE FUTURES 6ROUP-STAT PLAN III 
76 Eastern Blvd . Dept. C 
Glastonbury. CT 06033-1264 
(203) 633-3501 


■ SURVEYS 

THE SURVEY SYSTEM 

An easy to use menu driven sy^ for the 
entry, editing, processing and presentation of 
questionnaire data The system can produce 
camera ready cros^abs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions avail^le 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Ctr . Dept. P 
Petaluma. CA 94952 
(707) 765-1001 


■ UnUTIES 


D-hR-E-C-T 

A^C^C^E^S^S“ 


Direct Access to All Your 
Software 

AOrganue your programs on Itard disK wtltt 
us«r-d(fined menu system 

A Access any program or command wttti a single 
keystroke. 

A No need to learn complex DOS commands. 

A Usage tracking prides reports on all software 
usage 

A CustORVn passYTords lor security ol any sub- 
menu or application 

AToK-free lecimicai support. 

AA PC Magazine "EdRor's Choice' ' program 

SUGGESTED SDQ9S Plus ShippUig 
RETAIL Ow & Handling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU . 


DELTA 

TECHNOLOGY 

DfTQNATWNAL 
1621 WESTGATE ROAD 
EAU CLAIRE. Wl 54703 








A New Breed of Extremely 
Smart Crash insurance. 


Aefriever///'” recovers 
damaged AUTOCAD* . VersaCAD. 
INTERGRAPH Files. 

Another sophisticated graphics 
interface supports your Pitney 
Bowes. Facsimile System and 
Desktop Publishing. Finally, an 
alternative to starting all over 
again! No-Nonsense software 
protects your valuable time and 
mor>eyl 

pan-dimensional 

research 

P.O. Boi 1439 
Guimivllte. CA 95446 
(717) 669-9022 
FAX # (707) M9-2361 

INTERGRAPH i$ a ngslerM liademarh ol INTER- 
GRAm Conoration. AutoCAD is a regisMtad tiids- 
mark ol AUTOOEK. Wri^iAO t$ a rrastered trade- 
mark ol Ow itesaCAO CorporiWn Pmwy Bowes is 
jjjjgjredMdwwrMl^PwjjfJoww^C^^ 
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THE DUPLICATOR 
TOOLKIT PRO 

THE OUPLCATOfl TOOLKIT PROIesstonS IS 
a stpertasi Asketle dupbcabon utMy lor 
your PC n dees wttal dnkcopy cani do' 
Co^ a 3E0K diskette ei 20 seconds, br- 
mets and wtfm on me fly' . ana ewn 
produces dnkena labels at the same timei 
CocmSVd 360K ODDS, 1 .2M high-dimsity. 
SV4 380K vsmg a 1 .2M Ngh densily drive. 
3V2720K.3V2t 44Mand3V9720iCusinga 
1 MUdhve Stores misawm RAM or on ffw 
hard drive. Pormat-omy option allows lor 
tigh-speed bnnattlng. Ekimnaies the "flop- 
py shuffle"' 

t 12 fw -h S OOsmVisa/MCfCOO 

COPYHCNNOIOGIES 

t42U emwr Or. Sll. 323 
Irvine, CA 92714 

(714)875-14n 
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MULTITASKING <^40 95 

FOR ONLY 


IT S LIKE HAVING THREE PCs IN ONE ! 


Boost 
your productivii 



I Inlniducinc powerful new 

I multitasking sriftware! 

I More features than DtiuhlelXt.S! 

I .More value than DESQsiew! 

I Run all sour fasurile software X 3! 


P( -M1\ FTATl RK.S 
Three pntgrsmt running cuncurrently 
Rapid svkiichiiig between prognims 
('onfigufable memory panition\ 
Operation beyond MtiK wiih EKM.S 
Occupies only 40K bytes 
Sot copy pro(c>.icJ 


Proware 


lOTlVPIano Road. Suite lOO 
Dalla-v Tx. 752.T* 


.Ml !>■) Money Racktiuaranleet 
TeorOcrer termore inraTnawn.call in ■«!§> We accept Maweriin]. I 
Visa. AfflCTicw) Etptrst. Diteover, Oieda andCOO 
Sfappnt/HaiHSnfaddtt'S A CanadaU OCLelsenheK SIO.OO 1 
Teui tewloiB add uUes tax iDadwCiaiM) n.«lKwt«(e7N 1 


1 - 800 - 842-3787 
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p 

Daman 

Tl A.S r, I'OW KKH 1, DIK/Ul.K MANAtiKK; 


1 1 "F. / A lhr,,li‘i-\ , \ It nr/i ■/ It u putter uttr 'a lifwum piugium. "1 

1 1 -li.in > siiiii.n, l’( M.iL'.izine. June 13. 1989. | 



1 • CrimmantfortenledI • tullt cuAinmixablef 

1 • Mulliplein- exclusion • Set file ulthbulex. dale time. 
1 pallernf in directitrlcv • flctiblc vorlinB! 

1 • KnhaiKedcDpv. mote. « Automatetany latkl 

1 compare, append, etc. • Ml CH Ml fh MORE! 

S35.00 

MC / Mui 
30-I)a) 
(•uaranlre! 

] 


[econo-soft 1-800-367-7590 

1 IXi-l 11 '*• I'l M{|■^ IMICn* All '(111 1 V A lA Id 111 « ->1 ' S 1 ’ In ■> 
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It's 3 A.M. — what Is your PC doing? 

Probably nothing. Auto-MMl'^ simulates you typing Aut»4iMQltl never foroets 

But It could bo working lor you. « keyTtoard, feedini keystrokes u><lo^ /"n. 

• • tn the xyuem u a tune you desire. imnortart V\ 


s' Run unMWneWd NWwert Bedtupe 

V MtMta CornmurUeetfone SeeaTone 

V Print LengMy Aaperte 


toihe system ai „ 

The leader m unattended processmg. 

Auto-Mf^l.ia'pet/erraia 

»«y If* run a senti of nme- 
fotuum/ng usti or J o'clock 
ihc morning " 

» ac s^n-* avMa $$9* 


fUfl- 

y^n fc 


s' Run any Tliwa CenaunUtie Taak 

Sdva TImal Sava Uonayl Gat Tha Baalt Call U$ Todayl 
Tha Pandulum Grouo. Inc..333w HameeanAvanua Susa <01S- 

“airarawTOBBTOBvicEci 



CCARO 
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RUNNING OUT OF 
MEMORY? 

LIM EMS 4.0 for PC/XT/AT 

No expensive merrxxy board: 
quired— uses memory that goet 
use on most systems 

Works With 1 -2-3. Symphony. 1 
4.0. DesqView. and many other 
PC XT 286 AT and Special i 
Speed 386 AT versions all lor 
low price $59.95 

OEM pricing also available 

5 re- 

5un- 

30S 

S 

High 

one 

BlOSys Software 




1501 N Broadway. Suite 270 
Walnut Creek, CA 94596 
(415) 933-7713 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 


Ammunition to conquer 
your biggest problems! 

^ smen V-f AIW 
(B rnegabytaa 

•xinoul V-f AMT 
(640 kiobyiet) 

• The Virtuel Expended Memory Manager 
provides your EMS appilealions wkh up to 
« atom megabytes of expanded memory 
e It turns PC/AT or PS/2 ex- 
tended memory Mo expanded 
memory 

e It turns hard disk storage mo 
exparxted memory 
e n'e compatMe wtb moat EMS 
applications, Including 1-2-3 
and Symphony 
e Only 289 95 30-dsy monsy-baek guarantoo 
Fort'a Software 

t Xe-. .. P 0 80X396 

Y“cMM Manhattan. KS 66502 


(9t3) $37 2887 
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■ imUTIES 


■ WDRD PROCESSING 


AT's DON’T NEED 
360KB DRIVES 


Allows copying of IBM AT files for use on 
IBM PCs. XTs, ano compatibles with no 
hardware or software modifications. A 
360K floopy drive is not required. 
'CPYAT2PC" may reside on your IBM 
AT hard disk and copies 1 file or entire 
subdirectories In 1 step. 

Price $79. ♦ $4 8/h 


MICROBRIDGE COMPUTERS 


655 Sky Way • Suite 113 
Sart Carlos. CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
FAX 415-593-7675 




PC-Kwik Power Pok 


"Here's o quick woy to foil in love with 
your computer ogoin: instoil PC-Kwik 
Pmer Pok " 'When the word gets orouod. 
you'll hove to install ihe Power Pok on 
every computer in your compony" Winn 
Roach "Highiv recommended" J. Dvorak 
Power Pok includes the 2/14/89 PC Mogo- 
2 ine Editor's Choice disk coche ond four 
other powerful utilities 
PC-KwIk Power Pok S129.99 
Super PC-KwIk 79.99 

plusS/N 4.00 

OfCOD 6.79 




m 


Mulhsoft Corporotion 

iSM»$w iisgi>iifMar luwi 

aMnnwiOteTOM 

1M3)$M 5e*4oi(«00>}S4-llWM 


ancLE ese on rcaoer service card 


BREAK 640K) 

Why buy expensive boards? VRAM '* gives arty 
PC 32 me^ibytes ol memory by turning disk 
space into expanded memory! Use extended 
memory lor expanded memory Create VERY 
LARGE worksheets FAST Ea^ to use LIM 
EMS 4 0 Money back grt S49 -t- $3 (buy all 
our software — 4 pkgs — S88 Call for Inlo ) 
Biologic 

1 1982 Coverstone Cir . Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (tax 703-361-6251) 

LIMSIM 

Expanded Memory Simulator tor 286, 386, 286 
NUT, & Toshiba machines Use the extended 
memory you already have as Lotus style Ex- 
panded Memory K) Magazine (March 31. 
1967) says "Easy to use and well documented " 
$70. 30 day money back guarantee Visa/MC 
accepted 

Larson Computing 
1556 Halford Ave #142 
Santa Clara. O 95051 
(408) 737-0627 


PC Magazine 
Marketplace 
2nd Color 
Option Available 


DISKrACK<!«$49l 

No.1 backup software. 10 megs onto a tew as 2 
floppies In 4 min! Conxxesses tiles up lo 80% 
Works on all PCs and all drives. All other fast 
backup (xograms bypass DOS and are unreli- 
able and don‘1 work w/many clones. Please 
compare Nothing else comes close. Money 
back grt. $49-<-$3sh 
Biologic 

11982 Coverstone Cir/Suite 1622 

Manassas. VA 221 10 

(703) 368-2949 (lax 703-361-8251) 

AUTOMENU-SOFTWARE MGMT. 

With Automenu you can create menus to access 
all tre()uently u^ programs and DOS com- 
mands with a single key-stroke. Some key 
features are: password protection, timed execu- 
tion, network capabilities, unlimited number of 
menus, and screen blanking IBM PCs and 
compatibles. Call lor free eval. copy 
Magee Enterprises. Inc. 

PO. Box 1587 
Norcross. GA 30091 
404-446-0271 


■ WORD PROCESSING 

Windows Spell 

For Microso ft WWtdovi A 

Spett Checks 


• PalwNIr WInTsat 
’ Windo w OrMf 
' In'a'VINon 


Suggeaitd RetMil Mce . . . *9S" 
Contact your favorite dealer. 

Palantir®, Inc. 

(713)955-8787 Fax (713) 955-8924 
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'EAAnvucd, 

PyccKHA. Farsi, EHglisk.'Eitroptan 
A Scandinavian; pl$ts either IPA, 
Hindi, Bengidi, Curmukhi, Tamil, 
Thai, Korean, or Viet. FnO-feaured 
word processor supports on-screen 
foreign characters and hightst 
quality printing with no hardwars 
modifications. Indudes Pont Editor. 
S35S ind. US shipping. SISO adttt 
for lassr. $19 demo. Req. 640k. 
graphics. Monsy back guarantee. 
Gsmms Productions, Inc., 
710 WiUhire Blvd., Ste 009, Santa 
Monica. CA 90401 (213) 394-8622. 
MCAfISA/AMEX. 

CIRCLE S38 ON REAI>ER SERVtCE CARD 


NEW! PC-WRITE 3.0 

Full featured word processor tor PC's. Edits 
large files and columns Spell check, mail 
merge. ASCII and macros E^ to use SiK)poi1s 
5(X) printers. Software guide, and tutorial on 
diskettes: $19 Registration with manual, tele- 
support. newsletters and updates: $99 00. 
90 day moneyback guarantee. 

OUlCKSOFT 

219 First Ave North #224 PMAC 
Seattle. WA 98109 

1-800-866-8088 (206) 282-0452 Visa/MC 

GALAXY WORD PROCESSOR! 

Galaxy is extremely EASY lo learn. EASY lo use 
and as Bril Hume ol the Washington Post 
acclaims. "BUNOINGLY FAST" Galaxy is a 
shareware produd. Tty it for $5.00 or get a 
registered version with manual (K^. telephone 
support and updates tor $64 95 with shipping 
anywhere in the world 
Omniverse Software Corporation 
P O. Box 1570. Dept 789 
Port Townsend, WA 98366 
1-800-365-7627qmVisa/MC/Amex/Dtsc/ 
Dealers 


WORLD'S BILINGUAL WORD 

DuangJan. t^lingual word processor for En- 
glish and; Armenian, Bengali. Euro/Latin. 
Greek. Gufarati. Hindi, Khmer, Lao. Punjabi. 
Russian. Sinhalese. Tamil. Telugu. Thai. Viet 
Only $109 -fK s/h (foreign +$\2 s/h) 
Free Foi4 editor. For IBM with dot-maftlx Laser- 
Jet printer Demo $9 $1 s/h. MCA/tSA 
Megachomp Company 
3438 Cottman Avenue 
Philadelphia. PA 19149-1606. LI.S.A 
TEL 215-331-2748 FAX 215-331-4188 

JAPANESE WORD PROCESSOR 

EW Plus is the first complete Japanese word 
processor lor IBM PS/2 and AT. Contains about 
6000 Kanjj and Kana characters, as well as a 
45,000 word dictionary. Fully supports Japa- 
nese standards. Powerful Rorna-|i to Kanji con- 
versiCK). Reg. IBM PS/2. AT. Toshiba laptops. 
VGA, EGA. Hercules; 51 2k Prts. Epson/IBM 9 & 
24 pin, HP LaserJet 2, IBM QuielWriler III. 
INFORMATION TECHNOLOGY LAB. Inc. 

280 Park Avenue 4E 
New York. NY 10017 
(212) 557-0177 FAX; (212) 557-0179 


MISCELLANEOUS/ACCESSORIES 


CompuTogs Dust Covers 

\ The ultimate in dust protection. Available in natural 
\ canvas brown trim or new designer gray black trim (add 

$2/covef). Our covers are tar superior to vinyl! 

MONITOR 15.95 PRINTER (specify) 15.95 

COMPARE OUR PRICES! keyboard 13.9S moncpu 24.95 

CompnTog#' PO Box 19728. Greensboro. N C. 27419 *(919) 292-9060 

VISA MT Include t? so S»>«pinQ CUSTOM EMeROIOERV SHOWN AVAILABLE 

CtnCLE S39 ON READER SERVICE CARO 1-600-227-TOGS 
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COVER YOUR INVESTMENT 

DUST COVERS - 

toKr>n»«Ou<ba Mi«gn 
OMreiMM CM<MaMMV 

KdySfclw'^ Ksvtw e r d Pr w etors hhm 

Our w M M » «• 

CAU FOR FREE CATALOG 
ORDER DESK 
(N0)«74-«3et 
MflA 

mm 

CuMamerStnaM 
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areethebitl Ststic-Freel Beige with Grey Trim 
For Computers, Keyboards, Printers & Lasers 
Ail Popular Models. Superior Quality Best Prire 

NEW! VizIFlex-Seels 

SKINS for Keyboards , 



826-5761 


l32Q-36tli Ave San Francisco CA 94122 
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■ BAR CODING 



PrintBar 

BAR CODE PRINTING SOFTWARE 
Print Code 39. 2 of 5. UPC. and 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics, Epson 
and LaserJet printers and 
compatibles. 

PrintBar II Program $295.00 
PrintBar II Demo $25.00 
Other Bar Code products 
available for non -MS -DOS 
ensrironments. 

Bar Code readers from $395.00 
FREE Brochure (916) 622>4640 
FAX 916-622-4775 
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THE 

SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE 

IBM STANDARD 
MARKET . . . 



|EZBarcode''‘lllllll!lllllllllll 

fw' 

mowOM 
EAveaa* 

Bar Cfide Reader 

Model PC-MKD<;K Reader $2X9.00 

No software Changes necessary ^or PC XT AT 
or cornpaids * Code 39 2 of S UPC 
Codaoa • EZBartode < prw«ng software riciudeo 
KZBarcode I Printing Pnienm 

lordered sepvaiefy $49.00 

Enter and pmt Cote 39 and UPC-A • For dot 
matm and LaserJet pmiers > Vary liar code t<eigM 
wdffr spaong onnttensity Me 

KZBarcode It Printing Pnigram $99.00 

Keyboard or teil file data riput • Prints Cote 39 
2MS UPC-A. EAN'13«Uu)t<ptecotumns 
auiomMic irvrementng onJineheip 
dBAKCUDf]"' Program prints bar codes from 
wtewidSASE •Addbatcote pnntmg 

to ytur eiisong dBASE orograrr\$ S99.(NI 

KZRes''* Memory reSiOent program 
pnms bar Mtes from DOS app^ions . . $99.00 

$ idex Time Wands ('all 

Portable ctedii card steed bar cote reader • Time 
stamps each bar cote as If (S read * We carry a 
com^ Ine of Tme Wand ptoduds • Cusiem 
software deveiopmeni avail^ 

TimeKeeping Systems, Inc. 

t243<R Cedar Road • Cleveland. OH A4106 
(216) 229-2579 ‘Fai (216(229-2573 

SoWi**^ GmftM .... , - . - i . 

> e-i09K>«»» i 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Alto available: 
SmartCard encoder/reader 
Bar code printing software 
Magnetic stnpe encoders 
Units for other computers 
& terminals 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
telephone: 415>6S6>6833 

Wex (Graphnet) 371-9097 TPS PEA 
FAX: 416-856-3843 
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C'4inipiir fiwt Her L'twir 
Prinlinc Into Your Pn>||nim« 

• N,w «ufip»rt« A, /,,, * 4 

• IVinti Un : l4<Jr JS. 14. I2H: 

• SHirvr liHluJcd - N» R.iyallir^ 

• 'HtpiMmt L'. <. hpprr, and miMr 

• (hi*. .\n>u. Os I i<im,,aaMr 


$249 $389 

aeteGie f Mieaiea 



LABELING SOFTWARE 


• For Epson. Oki. IBM. and LaserJet 

• Now with easy WYSIWYG screens 

• Flexible format. Any size 

• Big text readable up to 50 ft. 

• Bar Codes: 2of5. 128. UPC/EAN 
AIAG. MIL-STD. Code 39. etc. 

• Auto-incrementing. File input 

• Logos, symbols, custom chs 

• Reversals. Color. Soft fonts 

• Above Label Printed with Utility II LabelRIGHT-J279 

• Other Menu Driven Programs from $49 XENIX— $199 

• MS-DOS user callable routines from $179 

Handheld Portables 

• Battery operated reader 

• Simple, powerful. 64K memory 

• Bar code or keyed input 

• MSI, 2of5. UPC/EAN, 128, Code 39 

• Easily programmable prompts 

• Uploads via RS-232 or keyboard 

• Doubles as non-portable reader 

• Wand or laser input 

• Complete with wand-$849 

Bar Code Readers 

for PC, XT, AT, PS/2 
and all RS-232 Terminals 

• Attaches as 2nd Keyboard 

• No software changes 

• 2of5. UPC/EAN, 128, MSI, Code 39 

• Magstripe, laser, or wand input 

• Complete with steel wand-$399 




: LABELS 

; 5:g T£r 

i.lPC.MSI.SoIS 12S ;:dfjr 

- ^ I 

rw»:*;»!5«sin.Tir 



^ yORTHINGTON 

DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz. CA 95060 


Direct from manufacturer 
30 day $ back guarantee! 


800-345-4220 
CA 408-458-9938 


BAR CODE READERS DELIVER 

— Keytioard wedges (Intemal/Extemal) witti 
Displays for the IBM fW/AT, PS/2 

— RS 232 wedges for WYSE. Link lerminals 

— What-You-Sa-ls-Whal-You-Gel Bar Code 
and L^l Printing Software 

— 30 Day Money Back Guarantee 
~ Full 2-year warranty 

VARIANT MICROSYSTEMS 
3140 De La Cruz Blvd . Ste 200 
Santa Clara. CA 95054 
Phone (408) 980-1880 FAX; (415) 623-1372 


BAR CODE LABELER $149 

with BIG TEXT Softfonts $349 

'Any lormal/place Barcodes & text anywhere 

'Supports full page & multi-up label stock 

‘Multiple copies & auto serial numbering 

‘Keyboard data & Text file import 

‘How-To Manual w/many pre-designed labels 

‘DtMtTx/Usef/Code39, 125, UPC/EAN 

JOHNSON COMPUTING 

98 Bothin Road 

Fairfax. CA 94930-1448 

(415) 456-8516 


AUGUST 1989 PC MAGAZINE EQ] 








BAR CODING 




Engineering Leadership in 
BAR CODE READERS 


ANNOUNCING: 

PERCON SERIES 10 
BAR CODE READER... 

• Who else has a 5 year 
warranty on bar code readers? 

• Who else has automatic set-up? 

• Who else has a bar code reader 
that does it all? 

PERIPHERAL CONNECTIONS, INC. 

2)90 W nth Av© • Eugene. OR 97402-3503 
1.SOO-873-7266 
(503)344-1189 FAX (503) 344-1399 


Code Solutions^ 

NEW • BK) Text AiAa LOGMARS Bar 
code printir^g packages, any label, mosi 
pnnters 

PC-WANO too ■ In-line scanner emulales 
2ND keytioardonPC.XT&AT Uses your 
existing software without any change. 
PC-WANO 200 - terminal wedge on a serial 
'party tine" for laptops and unIx minis 
NEW PC-WANO 300- Up to t28 reader data 
collection system • Aulo-discnminates • 
Collects, and transmits to PC or host 


PC-WANO no WanderWand • portable 
programmable scanners laser and pen 

INTERNATIONAL TECHNOLOGIES 



635-C North Berry Street. Brea. CA 92621 


_ PHONE; 714 990-1880 
m ^ FAX 714 990-2503 

/'S- 


oeALCfi iNoumies invitcd 
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■ BUSINESS 
OPPORTUNITIES 


ARE YOU LOOKING 
TO MAKE MONEY? 


International company looking 
for agents to market “Total 
Management System" software 
to video rental store owners. 

ABOUT OUR PRODUCT: 


A TOTAL INVOICING SYSTEM TO | 

RentVideo Tapes & VC P'S 
Sen Products & Services 
Control Reserv^ions 
Advertise Your Specials 
PRINT 

Customer Mailing Labels & Lists I 
Move Labels & Catalogues 
Daily. Monthly. Yeaily Reports 
Designed to run on IBM PC's & I 
Compatibles with Hard Drives 
PC or MS DOS 3 1 o« later 
SW VKl 3V? m Floppies 

For more info: 
416-277-4364 
To order product: 
416-897-9535 
DEMO DISK AVAIL. $10 
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■ BOOKS 1 

CATALOGUES 
PUBUCATIONS , 

■ COMPUTER 
INSURANCE 

PCjr 

Expansipn Products 


in 

INSURES YOUR 
'■fTO-rro. COMPUTERS 

Possibly (he largest seleciion 
of PCjr products in the 
country We don’t just sell 

PCjr products, we design them. 
•Speed Up Producls 

• Pwudo DMA Canridges 
•Second Fh*pp> Dick Drives 

• 3'i Disk Drives 
•PCjr Optical Mice 
•Monitot Adapters lor PC's 
•Parallel Printer Pvirtv 

• Hull Si/e Kevhoards 

• Speech Allachmcntv 


Full replacement of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, theft, power 
surges, other accidents. Blanket 
coverage, no list of equipment 
needed. Call lor information or 
immediate coverage. 

^ 1-800'848-3469 

“ Local (614) 262-0559 
SAFEWARE. The Insurance Agency Inc. 
2929 N. Hgh Street, PO Box 02211 
Columbus. OH 43202 

QRCLE 649 ON READER SERVICE CARO 

•lo) slicks. CaWev. & Adaptors 

Call or write to receive our free 


.T2'pagc catalog of PCjr Add-On 


pruduciN For even faster results, 
circle our reader service number. 

PC Enterprises 
“The jrProducis droup” 

■ CONSULTING 
SERVICES 

Box 292. Belmar. NJ 07719 
(201) 260-0025 (600) 922-PCdR 
CinCLE 846 ON READER SERVICE CARD 


Ken Montri & As.sociates 
Computer ConsullifiR Firm 


V('c oflcr the ftilUiwing UHiMittlng 

IBM PCjr SPECIALS 

Full line of IBM PCjr Hardware 

• Memory Expansions to 640k 

• Second Floppy Drives 

• Parallel Printer Ports 

• Full Size Keyboards 

• Modems. Int- & External 

• Joysticks. Serial Cables 

• PCjr Network cards 

• BASIC Cartridges, Mice 

• PCjr Tested Shareware 

• Complete Computers 

• Repair Service 

Send for Catalog Today 


1 Gvimponin looking for hifdw arc 
and or M)ftwarc 

2 ( ompanicx who havf bouglK 
hardwan- andor software and an- 
niR satisfied with (heir punhasc 

A SIX month or tme yvar service 
contract to avsLst companies in 
purc hasing decisions 

•.Vofe VXc arc m« a hardware or 
software dealer however, a consulting 
rirm to assist cllcnis with ihctr needs 

For furthcT Information contact 

Ken Montri & Associato at. 
419-I78-7724 

5X15 lewis Ave if’-t 

Tolcdo.OH 45614 

COMPl'TER RESET 

Attn Dept K'M 

CIRCLE 646 ON READER SERVICE CARO 

PO Box 461782. Garland Texas 75(M6 
(214)276-8072 


1 

■ DATA CONVERSION 

CIRCLE 647 ON READER SERVICE CARD 

Up To Date & Comprehensive 

PC Magazine 1988-89 ONLY 

- Smithsonian 1984-89 $5.99 

National Geographe 1978-89 TO 

Astronomy 1984-89 $1099 

FREE INFORMATION PER YEAR 

Soltcon Corporation 

PO 80 x 441744 

Houston, TX 77244-1744 
(713) 589-0533 

OISK/TAPE/OPTICAL SCANNING 

• 33( per page typewritten text to disk tn ASCII. 
50( per page all WP lormats. 

• Scan Typeset text 6 to 24pl low rates 

• Disk convert (rom IBM. WANG. XEROX. 
VYDEC + 1000 others customized 

• Tape conversions (600. 1600. 3200. 6250 BPI) 

• BEST RATES • FREE TEST 
tst RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York. NY 10001 
(212) 779-0800 



TO PLACE YOUR AD IN 
PC Magazine Marketplace 

Call (212) 503-5115 or {8(X)) 825-4ADS 
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Technically speaking, the Dell 
System 525 is the must advanced 
386'" computer, we've ever huilt. 

And, according to PC 
Magazine, it's one of the most 
advanced 386 computets they've 
ever tested. 

In benchmark after bench- 
mark, the System 325 ran circles 
amund a field of 386-hased 25 
MHz systems. A field that 
included the Compaq" 386/25. 

A show of prowess thiit earned 
the System 325 PC Magazine's 


we've sold to date, each and 
every one has been individually 
configured to fit the needs of 
its owner. 

The System 325 takes that 
idea to its logical extreme. 

Rtr example, it nms either 
MS-[X)S,*OS/2, or our own 
Dell UNIX*System V. 

Wliich is compatible with 
AT&Ts System 'v' Interface 
Definition. And the whole 
world of XENIX* applications. 

If .speed is of the e.ssence, we 


can include an optional Intel" 
80387 or WEITEK 3167 math 
copnxze-ssor. 

And since nothing about this 
system is lightweight, the ma.ss 
storage is a 100 MB IDE disk 
drive. Or we can configure it 
with a 40, 150 or 322 MB unit. 

As you might expect, the 
output is just as intense. You can 
choose between VGA mono 
with paperwhite screen, or 
VGA Color Plus, for high 
resolution colors displayed on 


THE DEU 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORYCONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Elditor's Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant fiir power and 
performance can appreciate. 

A PERSONAL 
COMPUTER 

THAT'S REALLY 
PERSONAL. 

Of the more than 150,000 
personal ctanputets 



a larger screen. 

Even though the System 
325 gives you all this pertiirm- 
ance, it still leaves you six 
open slots for whatever else 
you might want to add. 

And once you've told 
us what you want, we'll 
make sure what you want 
works— by buming-in the 
entire system unit. 






rhe new top-of'the'li 
Dell System 325 is a 

fl^hip worth puttin; 


EDITORS. 

CHOICT 
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cover. 





